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Which of Powdiron’s many talents fit your job? 


High strength . . . closest tolerances... if your job calls for: Specify: 
high oil content . . . excellent machina- —$ $$ $ $$ 
ss ey . e High compressive strength 
bility. You'll find all these, plus long- nets handnans © Powdiron 61-PH 
wearing durability, economy and more, — 


- e High magnetic permeability ¢ Powdiron 5 
in the various grades of Powdiron— nme —— 
e Exceptional wear & hardness e Powdiron T 


Bound Brook’s bearing material of many 


; : e Exceptional tensile strength ~e Powdiron PCU 
talents. Don’t choose between quality and . il ° 


e Powdiron 591 
e Powdiron FM 


; e Maximum econom 
economy — get both in Bound Brook Pow- y 


diron .. . your best buy in iron bearings. e Excellent machinability 


BOUND BROOK BEARING 
CORPORATION OF AMERICA 
A BIRFIELD COMPANY 


Pioneer in Powder Metallurgy Bearings and Parts ¢« Plants at Bound Brook, N.J. and Sturgis, Mich. 
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4 Out of the Toss research lab 


has passed the most extensive line 


of valves in the air control world 


Fast valves manifolded 
The PACER 4-way gives 1000 
epm and more, has all JIC 
features, is built for super long 
life. Manifold as many as you 
please. One air supply, one 
exhaust. 





For greater press safety 


The Non-Tie-Down valve is 
designed to protect the press 
operator’s hands. Requires the 
operator to activate two sepa- 
rate valves continuously dur- 
ing a machine’s cycle, 





Overriding cam 
operation 

The PCB valve—A 14” valve 
with low minimum operating 
pressure—5 psi to 125 psi— 
that is fast operating and rug- 
gedly built. Overriding cam 
activates valve from one direc- 
tion only. 





Air operation with 
momentary action ona 
4-way, 5-port 


Need to send a cylinder home 
hard but return it softly ... or 
vice versa? This 4-way, 5-port 
lets you supply two different 
pressures to the cylinder. And 
the air index adaptor gives you 
momentary action. The main 
valve reverses and stays put with 
each air impulse delivered to the 
air operated head. 


For more information write us, 
or contact your nearby 

Ross representative. See our 
digest catalog in Sweet’s 


e 


a | 


THE WORLD’S MOST COMPLETE LINE OF AIR CONTROL VALVES. AVAILABLE ALL OVER THE FREE WORLD. 


OSS oPERATING VALVE COMPANY 


109E. GOLDEN GATE e DETROIT, MICHIGAN 
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minute 
particles | 


of lead... ( | 


improve surface finish 


On these center aligning balls used in automotive universal 
joints, CHARLESTON METAL PRODUCTS switched from 
A.1.S.1. 52100 to the same grade of steel /eaded.* They now 
report improved surface finish .. . a 15% increase in tool life 

. more uniform tolerances in finished parts. They also note 
that wear and shock resistance are not affected and uniform 
high hardness (RC 62-63) is maintained. Distortion remains 
at a minimum. 


Results like these are not at all unusual when users switch 
to free-machining Aristoloy lead-treated steels. 

For complete information about Aristoloy e/ectric furnace 
bars and billets—call your local Copperweld representative 
or write today. 


*Iniand Ledioy License 


Wigwios DIVISION OF 


COPPERWELD 
\__STEELS STEEL COMPANY 


ARISTOLOY STEEL DIVISION { 


F e3 \ 


4017 Mahoning Ave., Warren, Ohio - EXPORT: Copperweld Stee! International Co., 225 Broadway, New York 7, N. Y. 
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Front Cover: If this issue’s cover by 
artist George Farnsworth seems a 
little bit askew, a glance at J. R. 
Gensheimer’s article on Page 154 
should straighten out the problem. 


Computer in. 0. TS. wc Be a ee ee ee 
DOUGLAS P. ADAMS—News Report—Nomography joins with electronics in a digital- 
graphical hybrid that may foreshadow ‘‘shoebox control’’ of an entire industrial process. 


The Engineer in Industry in the 1960’s......... 32 
News Report—A recent NSPE study probes the problems that confront the engineer: Sal- 
ary inequities, unions, and recognition of the professional status of engineering. 


Statistical Dimensioning Program. ...........- 140 
K. A. BROOKS—Setting up a program to allow as much dimensional tolerance as possible 
for critical components, without impairing performance of the assembly 


Ok. ee ee ee a tc 


J. R. GENSHEIMER—How to design couplings that use an elastomeric flexible element. 


High-Temperature Brazing Alloys........... 160 
R. L. PEASLEE—A comprehensive look at properties and applications of the common 
nickel-base brazing compositions for service temperatures to 2200 F. 


es Pe GCOS go ow. 4 0 ek se ae cee 
J. RONALD WICKEY—Part 5: Conventional Controls and Their Applications—Descriptions, 
service classes, operational concepts of general-purpose and definite-purpose controllers 


Stress Relieving of Steel Weldments.......... 179 
LOUIS J. LARSON—A practical guide to stress relieving, answering questions commonly 
asked and bringing into focus some controversial regulations from the welding codes. 


eg er 


ALBERT WOODRUFF GRAY—An eye-opening look at a common patent pitfall. 


Internally Linked Bellows Joints. ........... 187 
C. M. DANIELS and R. E. FENTON—Experimentally obtained loss factors for fluid flow 
in two types of internally linked joints, chain-link and gimbal-ring. 


eee: TS PUON so ee. nde: Fe ese ek ae 
FRANK J. BOCKHOFF—Design guide to Thermofusion, a new molding technique for 
fabricating large parts: Process, materials, design, and applications. 


Quadratics-Cubics-Quartics. .............. 193 
MERWYN E. ARTHUR and LEE E. DUNBAR—Dota Sheet—Three methods, based on nomo- 
grams, to get quick, direct answers; procedure for refining roots to any degree of accuracy 





CONTINUED NEXT PAGE 








Gold in Them Thar Hills? 


COLIN CARMICHAEL—Editorial 


Engineering News. . . . 


Tempest, Pontiac . BODE sis evesevne 
Oldsmobile Orbiting Needles ... 
Falcon, Continental Ryan's Flex Wing 
PG 5 cio das o6eee ne Cryogenic Stretching 


Trends 

Picture Report 

Meetings and Shows 

Short Courses and Symposia 


Scanning the Field for Ideas. ......... 146 


Indicator tells when to clean filter—spring stops liquid, passes gas— 
position controls size of shim—flexures permit misalignment, provide 
torsional and axial rigidity—poppet valve regulates and shuts off— 
pressure controls flow-sensing switch—fulcrum insures uniform braking 

vanes measure flow rate—quick-acting closure uses cable-controlled 
pins—dc stepping motor provides drive and stop in counter—piston con- 
trols stroke length in pump—axial movement of worm adjusts worm 
gear—mirrors permit reading of printing-machine output—residual-mag- 
net core holds relay armature in closed position after actuating current 
is removed—moving dimple forms contact in commutator. 


RR Ds os ke wn ee eee ve: SO 


Neg'ator spring powers standby clock motor—pistons increase air- 
compressor output—pump steers crane barge—image splitter measures 
miniatures—turbocharger spool spins at 110,000 rpm—bellast cleaner con- 
ditions railroad beds—flip-top boxcars speed handling of clumsy loads 


Tips and Techniques 


Drawing large arcs . 
Pencil-lead cushion 


Calculating gear teeth . 189 
Solving oblique triangle .. 192 


Design Abstracts .......... 
New Parts and Materials. .... . 
Engineering Department Equipment 
Professional Viewpoints . 
The Engineer’s Library . 
Noteworthy Patents. . . 
OE = ‘aa. 0 'o iene 


Helpful Literature... . 


Reader Information Service . 17 
Reprints 348 


Advertising Index 
Business Staff 





IN THE NEXT ISSUE: The backward art of buying . . . gasket loads 
in flanged joints . . . plastic piston rings . . . dc motor control .. . 
pin-joint design control-panel design . dowel embossings. 
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Anaconda 


Strip-copper coils 


cut size and weight 


Strip-copper coils cut the size and weight of 
electrical equipment ranging from watt-hour 
meters using relatively small coils to pole- 
mourted distribution transformers rated up to 
500 Kva. In many instances operating char- 
acteristics can be improved as well. 


Anaconda is now supplying high-quality 
copper strip for such uses. The quality of the 
copper has been extended to the finish, the 
edge, the packaging and handling. It is de- 
burred, carefully packaged to prevent edge 
damage, and made available in a wide range of 
thicknesses and widths to satisfy all needs. 


Whatever your use of coils, whatever size 
and capacity you wind, Anaconda copper strip 
promises economies in size and weight. 


Technical Assistance in the application of 
Anaconda strip copper to your coil design 
problems is available from the Metallurgical 
Dept. Address: Anaconda American Brass Co., 
Waterbury 20, Conn. In Canada: Anaconda 


American Brass Ltd., New Toronto, Ontario. 
61-915 


ANACONDA 
FAINAUWUINUA 
AMERICAN BRASS COMPANY 
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the 62 cars 


@ plushier compacts 
@ hotter performance 


@ diminished maintenance 


¢ With the passing of the 1961-model year, it 
should be clear to all critics of American automo- 
bile design that Detroit is, and has been, closely 
in tune with the desire of the car-buying public. 
The compacts, fairly austere at their introduction 
in 1959, have settled the highly controversial 
chrome question by letting ornamentation seek 
its own level. The result: Some of the plushier 
deluxe compacts (above) are actually in short sup- 
ply, while plenty bottom-of-the-line models are 
waiting for new owners. 

e A Ford vice president has described one of his 
company’s new models as being the most “hon- 
estly engineered car” in the company’s history. 
While modesty has never been one of the indus- 
try’s strong points, the Ford spokesman is very 
likely right. The car to which he referred has a 


Pontiac p. 8 Oldsmobile p. 10 


light-weight cast-iron engine that pushed foundry 
techniques far past the state-of-the-art of several 
years ago. It has two-year radiator coolant, 
30,000-mile fuel filter, and needs an oil change 
only at 6000-mile intervals. Major lubrication is 
needed at 30,000 miles. Similar engineering feats, 
in favor of the consumer, are found on most of the 
62 models. The “sealed” engine and lube-free 
chassis are clearly within sight. 

@ In 1956, the Automobile Manufacturers’ As- 
sociation (AMA) passed a resolution to abolish 
advertising emphasis on speed and acceleration. 
These performance characteristics are beginning 
to creep back into print. One manufacturer 
boasts of a standard production model that exceeds 
130 mph; another is quietly offering a 401-hp en- 
gine with four-speed gearbox. 


ee 
Dart p. 14 


MAcHINE DesIGN 





es A “ us 


Report No. 12,301 — 


\$27 \6r 


ye | qed 


Aw, oe 
bh Ny ASaY Years of Fluid Power 


nae 


From Ojilgear ache Files 


HOW OILGEAR Any-Speed DRIVE SYSTEMS ON SCHMUTZ 6-COLOR PRINTING PRESSES 
HELP BOOST PERFORMANCE, EFFICIENCY, ECONOMY, CONVENIENCE — IN LESS SPACE 


CUSTOMER: Schmutz Manufacturing Company, Louisville, Kentucky. 


PROBLEM: Main and rewind drives with control sys- 
tems for web-fed, 6-color printing presses for printing 
packaging stock — from 50 or 60-lb kraft, to con- 
tainer and food board. Web widths vary from 40”to 
84”, with impression “repeat” varying from 14” to 84”. 


REQUIREMENTS: 1. Constant or absolute tension on 
the press section to provide “dot-to-dot” register over 
an infinitely variable (stepless) speed range from 0 to 
1000 feet per minute . . . and hold set speed and ten- 
sion without variation regardless of fluctuations in 
load, electrical power input, or temperature. 


ABOVE: Rewind end of an Oilgear-equipped, 84” Schmutz High Speed Press — with 
84” maximum impression repeat, speed range from 0 to 1000 fpm — with constant 
acceleration and deceleration rates. Oilgear Rewind Drive, indicated, can hold in 
stalled condition indefinitely — follow press speeds and rewind from a 4” core to 
60” roll. The variable, constant or drooping tension characteristics with absolute 
constant or decreasing tension — without any steps whatsoever — encble this Oil- 
gear-powered 6-color press to hold register closer than previously experienced. 


SOLUTION: Three separate Oilgear Servo-Valve-Con- 
trolled Pump and Motor Drives to provide stepless, 
infinitely variable speed control. Fully interlocked feed- 
back systems hold speeds and tensions to a new high 
degree of accuracy unobtainable with the adjustable speed 
electrical drives formerly used. An Oilgear “Plus” fea- 
ture — “memory” — permits the press to be stopped for 
periods of several hours, and if not reset, will automa- 
tically resume operation at the identical former speed 
and tension. Space requirements are drastically reduced 
— Oilgear Direct-Drive, Fluid Power Motors are smaller 
than the gear reducers formerly required — and space 
consuming power rectifiers are eliminated. Operating 
economy has been improved — Oilgear Drives use less 
than 14 the former input power. Oilgear Drives do not 
require high- speed blowers for cooling — are whisper- 
quiet in operation . can hold stall-speed indefinitely 
without overheating. Another advantage—lower installed 
cost. These are some of the major advantages that help 
convince Schmutz to “join the swing” to Oilgear Drives 
and Control Systems . . . user satisfaction is, of course, 
the ultimate factor. 


For example, one Schmutz customer reports — “Our 
press is in operation 24 hours per day.—6 days per 
week. We can measure our Oilgear maintenance in nickels 
per year . . . with previous drives we had to carry $1000 
worth of tubes in stock.” 


2. Provide either constant or tapering tension for 
rewind — from 4” cores to 40” or 60” dia. rolls. 
3. Must be economical from the standpoints of in- 
stalled cost — operation and maintenance — floor 
space — and electrical power input. 4. Clean, quiet 
operation — with minimum heat dissipation. 5. To 
be “packaged” or pre-assembled for simplicity and 
speed of installation. 6. Eliminate, if possible, the 
long lineshaft drive that “closed up” one side of the 
press. 7. Be capable of dependable, trouble-free, con- 
tinuous, ’round-the-clock operation. 

Application-Engineered Fluid Power System 

OEE For 6-Color Printing Press 


This is merely one of innumerable “problem drives” solved 
by Oilgear Application-Engineering teamwork — and Oil- 
gear ANY-SPEED Drives and Control Systems . . . for new 
standards of performance — greater accuracy, precision 
control of speeds, torques, tensions . . . for new econ- 
omy of operation, installation, maintenance, and valuable 
floor space . . . for longer, more dependable life. These are 
sound, basic, installation-proved reasons why there are 
more and more Oilgear users in the paper, printing and 
converting, marine, food and beverage, chemical, pharma- 
ceutical, primary metals, metal-working, textile, — 
military, and other industries who all agree that . 


‘for the lowest-cost-per-year - - « it’s OILGEAR!’’ 


For practical solutions to YOUR rotary or linear drive and 
control problems, call the factory-trained Oilgear Application- 
Engineer in your a Or wiite, stating your specific re- 
quirements, directly to. 


THE OILGEAR ‘COMPANY 


Application-Engineered Fluid Power Systems 
1568 WEST PIERCE STREET © MILWAUKEE 4, WISCONSIN 
Phone: Mitchell 5-6715 — Direct Distance Dialing Code — 414 


Please direct inquiries to advertiser, mentioning MACHINE DESIGN 








Tempest LeMans Convertible 


tempest... 
Engine Options 
A CONVERTIBLE—-with bucket seats and et 


: B Dis- Com- 
power top optional—has been added to the & Stroke placement pression iaineist ieee hint conn 


Tempest series, formerly offered in four- =? ee (oho) pci 

door sedan, station-wagon, two-door coupe, Tempest 4.06 x 3.75 194.5 8.6:1 110 @ 3800° 190 @ 2000 
I j | . S ‘li th F Options (4-cyl) 194.5 10.25: 140 @ 4400* 207 @ 2200 

anc sports-coupe models. N ty Ing changes (4-cyl) 194.5 10.25: 166 @ 48008 215 @ 2800 

affect the grille, rear end, and interior. The (V-8) 3.50 x 2.80 215 10.25: 185 @ 4800§ 230 @ 2800 

wer - 3 een teot avers Catalina and 
front-engine, rear-transmission arrangement pase te cceu’ oa 
is retained. Improved and/or new are front Bonneville 389 8.6 


: bets non = 
and rear suspension systems, heater, intake an ser _ roe 


71 3600+ 390 @ 2000 
21 
71 
Options 389 10.75:1 
> | 
re 


36908 402 @ 
46008 425 @ 
4600t 430 @ 
48008 425 @ 
4800t 430 @ 


manifold, exhaust system, and camshaft. 389 10.75 
389 10.75 


QYHLOLHOO 


348 


( 


ontiac . 1-barrel carburetion; + 2-barrel carburetion; § = 4-barrel carburetion; 
p eee 3 two-barrel carburetion 


THE CONVERTIBLE LOOK is achieved 

by a new roof on Pontiac’s hardtop models. Body Sizes 

The sedan, in turn, is styled to look more 

i rs 7 : Model* Wheelbase Length Width Height 
like a hardtop. Factory lubrication is good for (in.) (in. ) (in. ) (in. ) 
35,000 miles, and oil change is needed only Tempest 112.0 189.3 2. 53.6 

every 4000 miles. Carburetors are redesigned Catalina 120.0 211.6 8.6 56.9 

See “te sraeeerageroeh sie ‘e Star Chief 123.0 218.6 8.6 55.9 

or smoother ope ration anda economy, tront ncinittin 123.0 218.6 78.6 55.9 

and rear suspension systems are improved, Grand Prix 120.0 211.6 78.6 54.5 

and redesigned steering arms and tie rods * Dimensions are given for 4-door sedans, except for 


ail : ‘ Qr the Grand Prix which is made only in the 2-door hard- 
reduce turning diameter by 3 to 3.5 ft. mame. ‘ ; 


A lower roof and a back window that doesn't wrap around combine to give 
Pontiac's two-door hardtop the look of a softtop convertible. Distinctive body 
styling features include a V-shaped front end and an ample rear end. All 14 
models in the 1962 Pontiac line are 1.6 in. longer than last year's. 
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ELIMINATES MISALIGNMENT STRAIN 


Here is an important point to consider if you want an 
extra measure of life and customer satisfaction in the 
equipment you design. 

For maximum bearing life, there is only one best way 
to carry a load: carry it so it is equally divided between 
the two sets of rollers. This way, you avoid unequal 
loading—eliminate strain and utilize the full capacity 
of all bearing components. 

Inthe Shafer-Rex design, misalignment is eliminated 
before it reaches the rollers. So, despite shaft mis- 
alignment, the load in a Shafer-Rex is always aligned 

. * and equally divided on the rollers—providing extra 
mal ntai ns protection against the strain of any punishment that 


might be dished out. 
Original Shafer-Rex design is the reason. The inner 
eq ua j | oO ad ci ist ri b uf ; on race of a Shafer-Rex Self-Aligning Roller Bearing isa 
segment of a sphere; rollers are concave. With this 
design, the only part affected by misalignment is the 
inner race. Roller assemblies remain in the aligned 


d es p | te position, carry the load equally to assure uniform load- 
ing through the center of each roller—a real lifesaver. 


For information, write: CHAIN Belt Company, 4643 


changing misalignment W. Greenfield Ave., Milwaukee 1, Wis. In Canada: 


Rex Chainbelt (Canada) Ltd., Toronto and Montreal. 


SELF-ALIGNING 
ROLLER BEARINGS 
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Series 98 Holiday Sports Sedan 


oldsmobile .. . 


POWER is up and silhouettes are down Engine Options 
across the *62 Olds big-car line. The bhp renrtinca 


Bore Dis- Com- 
bonus is real: A recontoured combustion- & Stroke placement pression Power, max Torque, max 
“ ” : (in.) (cu in.) Ratio (bhp) (lb-ft) 
chamber “roof” and lengthened main bear- -- - 


; ; Dynamic 88 4.13 x 3.69 75: 250 @ 4400* 405 @ 2400 
ings allow Olds to boost compression ratios 4.13 x 3.69 3s 25: 280 @ 4400* 430 @ 2400 


to a premium-fuel 10.25:1 in Rocket and Super 88, 96 580 30: 25: 330 @ 4600; 440 @ 


Skyrocket engines (up from 8:75:1 in last * — 2-barrel carburetion; { {-barrel carburetion 
year’s 88; 10:1 in Super 88 and 98s). 

Lower body rooflines are partly a design Body Sizes 
illusion. “While the new Oldsmobiles appear haeaes wae ka el meee 
considerably longer than the 1961 models,” : (ia.) (in. ) (im) (in.) 
says J. F. Wolfram, Olds general manager, 88 123.0 213.9 77. 55.8 
«6 : Super 88 123.0 213.9 77. 55.8 
over-all length has actually been increased ao penny pa . 
less than 2 in.” Wheelbases are unchanged 
at 123 in. for the 88s; 126 in. for the 98s. 

Engineering advances include replacement 
of all open-end lube fittings with factory- 
sealed units, a step which cuts need for peri- 
odic lubrication “under normal operating 
conditions.” Self-adjusting power brakes 
also eliminate periodic brake adjustments. 

Tapered roller bearings (replacing ball-type 

wheel bearings) and revised coil-spring 
rates and shock-absorber valving are prin- 
cipal running-gear modifications. 


* 4-door sedan 


Scheduled to power a limited-production sports 
car, this turbo-supercharged, fluid-injection en- 
gine will squeeze 1 hp out of each cu in. of 
displacement (215 cu in. total). According to 
Olds, the specially formulated ‘'Turbo-Rocket 
fluid'’ controls combustion by keeping burning 
rate uniform. Dotted arrows show flow of the 
fuel-air mixture, solid arrows show path of in- 
jection fluid, and curved arrows show flow of 
exhaust gas which drives the supercharger 
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Again — you get the practical answer from Cramer 





NEW ELECTRONIC TIMER 


MEETS INDUSTRY’S NEED FOR HIGH PERFORMANCE 
WITH COST SAVINGS YOU'LL APPRECIATE 


Here is big news, good news if you must meet tight specs... 
and do it on a tight budget. This radically new Cramer 940 
electronic timer gives you the high performance you want, and 
gives it to you without needless over-design. Every dollar you 
pay for this timer contributes to usable performance. 


Check what you get... you'll see advantages offered by no 
other electronic timer. 


SOLID STATE? The Cramer 940 is fully transistorized. No warm- 
up time, takes bumps and shakes without a whimper. 


VERY SHORT INTERVALS? This one has full-scale overlapping 
ranges of 0.1, 1, 10 and 100 seconds. 


REALLY ACCURATE? You can control a 0.005 second interval with 
repeat accuracy of 1 millisecond. And there’s no recycling 
effect. 


HIGH LOAD CAPACITY? The 940 coolly bosses welders, induction 
heaters, other heavy-duty equipment. 


SERVICE IT ON THE JOB! 


Plug-in design lets your 
own service people replace 
the load relay in seconds. 


September 14, 1961 


Cramer 


VERSATILE? You have eight external load connections, for SPST 
or SPDT hook-up of two independent circuits. 


REMOTE CONTROL? Push button or toggle switch can be placed 
at a distance ... the timing adjustment too, if you wish. 


LONG LIFE? Over 40 million cycles for the timing circuit, 10 mil- 
lion for the load relay. 


ECONOMICAL? Here’s a design with its feet on the ground... 
engineered straight through with a cost-saving efficiency that 
will surprise you. 


Models are available for duty as interval timers, time delay 
relays, or pulse generating timers. Compact, accurate, endlessly 
reliable, here is the right timing control for dielectric and 
induction heaters, molding machines, presses, vulcanizers, 
welders, X-ray equipment, packaging machines, machine tools, 
any application where short intervals must be controlled 
accurately. WRITE for the detailed Technical Bulletin PB-940. 


Division + Centerbrook, Connecticut 





GIANNINI CONTROLS CORPORATION 


INTERVAL TIMERS e CYCLING TIMERS bd TIME DELAY RELAYS 
HERMETICALLY SEALED TIMERS * TIME TOTALIZERS + TIMING MOTORS 
Sales Engineering Offices — Boston, New York, Chicago, Los Angeles, 

San Francisco. Sales Representatives in ali Major Cities 
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continental .. . 


PRACTICALLY UNCHANGED in appearance, the 
1962 Lincoln Continental has been subjected to 
numerous mechanical refinements. The most sig- 
nificant alteration is a new water-heated choke which 
cuts idle speeds in stop-and-go traffic. Also new is a 
kink-proof speedometer cable, described as the first major 
advancement in speedometer cables in years. Lubri- 
cated for life, it consists of a wound core which rotates 
in a low-friction nylon tube. The tube is enclosed in 
a wire-wound steel shield and vinyl sheathing. 

The rigid quality-control program, inaugurated last 
year by Lincoln, includes a three-hour run-in for the 
engine, after which it is torn down and inspected be- 
fore reassembly and installation in the car. Trans- 
missions are similarly run-in for 30 minutes. 


falcon... 


A FACE-LIFT, three new models, and numerous me- 
chanical refinements are incorporated in the 1962 
Falcon line-up. Two of the three models introduced 

the Station Bus and Club Wagon—are utility vehicles 


s 


SUTURE 
a 


Continental Sedan 


which can seat eight passengers in three seats. The 
Wagon is actually a deluxe version of the Bus. Both 
vehicles have double doors on the right side and in the 
rear, in addition to conventional driver and front- 
passenger doors. Both are of unitized construction, 
with leaf-spring suspension front and rear. 

Falcon boasts many of the maintenance-free charac- 
teristics of Lincoln, including factory-installed radiator 
coolant with a 30,000-mile or two year change inter- 
val, and a 30,000-mile fuel filter. 

Two-ply tires, introduced on the *62 Falcon, offer 
several significant improvements over 4-ply versions: 
They have a 9 per cent larger footprint, for better 
traction; 12 per cent less rolling resistance, which tends 
to improve economy; weigh less (by | lb per tire), 
and run cooler. 


General Falcon 
Specifications Continental Falcon Optional 


Displacement (cu in.) 430 144 170 
Bore & stroke (in.) 4.30 x 3.70 3.50 x 2.50 3.50 .94 
Compression ratio 10:1 8. 8. 
Power, max (bhp) 300 @ 4100 90 @ 4200 101 @ 4400 
Torque, max (lb-ft) 165 @ 2000 138 @ 2000 156 @ 2400 
Wheelbase (in.) 123 109.5 

Length (in.) 213 181.1 

Width (in.) 78.6 
Height (in.) 53.7 


Falcon Four-Door Sedan 
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TORRINGTON 


TWO-ROW TAPERED ROLLER BEARING fe 1 ROLLER THRUST BEARING 
e : Maximum capacity for given bear- 

FOUR-ROW TAPERED ROLLER BEARING poate 4 , 
ng size insured by large Con 
I Reyomel-t-Ualale M-tailoll-laloy Mla Mal Walelilale male RAPD ' 
eigelil-1o Mm Oxelahcoliatae]ii-1a-Me-Con7-lalel-ve| 

dalati-par-Caleme-(eit-tmlel-Cel-fe-Ven7- talel-leMal--baig-1- 1c , , 
" ; design concept. Unaffected by 





4 
g insures maximum impact resistance ana | f 
radial loads on same shaft 
optimum wear 











CYLINDRICAL ROLLER BEARING 
Outstanding performance under 
heavy radial loads. Controlled 
Contour rollers eliminate roller- 
end stress concentration...insure 


uniform distribution of load 


TORRINGTON PRECISION...RIGHT WHERE YOU NEED IT! 


Whatever the type of Torrington bearing best suited to your To you, it means absolute surety in your bearing choice... 
needs, you can be sure of one thing...Torrington precision. absolute dependability in every bearing you buy. Remember 

Precision is a byword at Torrington. It represents basic that Torrington makes every basic type of anti-friction 
Torrington thinking on every aspect of design, material, bearing...can advise you impartially on the one that’s right 
engineering and performance. for you. If you have a bearing problem, call or write us today. 


progress through precision TORRINGTON BEARINGS 
THE TORRINGTON COMPANY South Bend 21, Indiana, Torrington, Conn. 
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Series 440 Four-Door Hardtop 


@art . .. 


ECONOMY, maneuverability, and ease of Engine Options 

handling are emphasized in the new ver- sa =o ee 

sion of the Dodge Dart, first of the Chrysler & Stroke placement pression Power, max Torque, max 
Corp. cars to go on the market. Lighter ao) ae (cuin.) Ratio (bhp) (Ib-ft) 
(by 200 lb) and shorter than last year’s Slant Six* 3.40 x 4.12 22 8.2:1 145 @ 4000 215 @ 2800 


J Ps : . . _ - V-3+ 3.91 x 3.31 318 9:1 230 @ 4400 340 @ 2400 
models (116-in. wheelbase, compared to aan aed ned rae a00 @ sane 345 @ 2800 


118), the 62 Dart also features more front- i aiarces 4.12 x 3.38 361 10:1 305 @ 4800 395 @ 3000 
seat head and leg room. * = 1-barrel carburetion; + = 2-barrel carburetion; § — 4-barrel carburetion; ¢ = 
To improve passenger comfort, designers 4-barrel carburetion with special camshaft 

located the engine farther forward and 
downward in the car. .Engines, suspension 
concepts, and drive-line characteristics are Body Sizes 
retained from last year, but certain com- 
ponents are considerably changed to ac- 
commodate the new wheelbase: —_________— 
e A small lightweight automatic transmis- neti are 

; § gon 
sion is offered in the V-8 models. saa pena 
¢ Torque converters, converter and trans- 
mission housings, steering gear, and the 
starting motor have all been redesigned 
smaller. 

Darts with six-cylinder engines and auto- Chik Ge lala 

matic transmissions will have rear axles 
with a 2.93 axle ratio. Former ratio was 
3.31. While the new axle does not impair 
accelerating ability, it does improve fuel T ss § Shut-off domper 
economy. The axle ratio for V-8 Darts a ys “ 
with automatic transmissions was reduced . Gh ve ; Vacuum actuator 
from 2.93 to 2.76, improving fuel economy taal 
in these models too. 





Model Wheelbase Length Width Height 
(in.) (in. ) (in.) (in.) 


116.0 ©=——-202.0 76.5 54.1 


Axial-flow blower 


Heating and ventilation outlets/ 
(shown in heating position) Temperature sensor 


STATOR 
Forced-air ventilation provides hot-weather comfort in the '62 Darts. 
A new heating and ventilating system designed around a quiet, 
axial-flow blower (left) delivers up to 250 cfm of ventilating air, even 
when the car is at a stand still. The blower, first of its type used by 
the automotive industry, doesn't depend on ram air. It is designed 
to be continuously operated, ensuring adequate ventilation during 
slow-moving or stop-go driving. Air enters through a cowl inlet, 
passes through the right side of the dash into the blower tunnel, and 
7 > is forced into a housing which contains the heat core and the dis- 
IMPELLER tribution dampers. From the housing, the air goes through outlets which 
are automatically positioned for heating, defrosting, and ventilating. 
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Topics 


Inkless ball-point pen writes at a 
speed of 9000 fpm, producing high- 
contrast, permanent markings on 
paper. The markings are made ultra- 
sonically by a writing instrument de- 
veloped by Ultrasonic Industries Inc., 
Plainview, L. L, New York. Among 
the pen’s accomplishments are the 
ability to write under water, posi- 
tioned at any angle, in temperatures 
from absolute zero to 500 F, and in 
bone-dry to 100 per cent humid atmos- 
pheres. Applications are expected in 
strip and chart recording instruments, 
process control instruments, and check- 
writing machines. 

e 8 @ 


Dapperness after dark is assured by a 
new electric shaver announced by Sun- 
beam Corp. It has a built-in light. 

e ee 


One horse develops 10 hp. At the 
annual meeting of the national breed- 
ing society for North-Swedish horses, 
held in Falun, Sweden, the animals’ 
pulling ability was tested. A timber 
load was adjusted to correspond to a 
pulling resistance of 225 kg for mares 
and 275 kg for stallions. In another 
test, a car was pulled over a 50-meter 
track. Peak tractive effort of the 
mares was 250 kg, and that of the 
stallions was about 300 kg. 


Money changer goes continental to 
provide travelers at Idlewild Interna- 
tional Airport with French, Italian, 
German or English change for a $5 
bill. The dispenser (which can be 
stocked with up to six different kinds 
of monies) accepts the bill, the 
traveler selects the kind of money he 
wants and pushes a button, and his 
money comes out in a small box. 
Amount is determined by current rate 
of exchange, and the machine charges 
30 cents for its services. National 
Rejectors Inc., subsidiary of Universal 
Match Co., makes the changer. 


Fitness at fifty fathoms can be main- 
tained by crewmen of the nuclear- 
powered submarine Theodore Roosevelt 
by working out in their gymnasium. 
Necessarily small and stowable, the 
gym is an inflatable rubber structure 
that fits into the passageway of the 
torpedo room, the only available space 
on the ship. Air at 5 to 10 psi keeps 
the rubber walls up, providing protec- 
tion from injury on steel bulkheads. 
The gym, built by Goodyear Tire and 
Rubber Co., is 4 ft wide and 22 ft 
long. Three men can install it in a 
half hour, and it accommodates a 
rowing machine, a _ punching bag, 
weights, and other athletic equipment. 
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New, improved Rotolite Expeediter conveniently makes sepia reproducibles and diazo 


films in addition to low cost whiteprints. 


Make your own whiteprints 
in two minutes or less 


Here’s a new, fast, economy white- 
printer that fills a real need in small 
drafting rooms or large engineering 
departments. 


Workprints for architects, consulting 


engineers, surveyors, contractors. The 
Rotolite Expeediter can handle all 
copying needs for the two- or three- 
man drafting operation, is always 
ready to cope with rush jobs, even 
after hours. With Post Super Vapo 
Papers, print production can be 
doubled. 


Quick checkprints for larger manu- 


facturers. Even huge, multi-depart- 
ment engineering divisions with 
their own reproduction departments 
or outside sources praise Expeedi- 
ter’s practical, on-the-spot conven- 
ience for quick copies of preliminary 
sketches, checkprints, conference 
data, visual presentations. Hun- 
dreds of companies have placed 
Rotolites advantageously in each of 
their several engineering and draft- 
ing rooms for “self-service” white- 
prints in a hurry. 


No preheating or other delays—Roto- 


lite makes prints immediately. There’s 
a choice of three models to take 18”, 
27” or 42” wide tracings of any 
length. Furnished with dry-develop- 
ing ammonia tube. Rotolite is easily 
hung on wall or placed flat on a table 
top, plugs into any standard con- 
venience outlet. With new dial speed 
control, you can make cloth and film 
reproductions immediately, as well 
as paper prints. Provides clean, 
sharp prints every time through 
simple design, durable construction. 
Single lamp simplicity is entirely 
adequate for every “quick print” 
need. 


Recommended print materials. Use 
Post diazotype sensitized products 
—Vapo paper, sepia vellum, cloth 
or film—for best results. Get full in- 
formation on Expeediter and stand- 
ard Rotolite whiteprinters from 
your Post dealer or write Frederick 
Post Company, 
3652 N. Avon- 

dale Avenue, 

Chicago 18, IIl. 
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Want to TALK GEARS ? 


get down to brass tacks quickly with a 


DOUBLE DIAMOND engineer 


All Double Diamond representatives are engineers 
whose specialty is gears. Whether you’re in the 
thinking, planning, or blueprint stage you can get 
help from a Double Diamond specialist, whether you 
buy or not. One thing is certain. If you buy, Double 


Diamond gears will measure up to your require- 
ments and ours... will produce low installed cost 
... Will serve economically and dependably .. . will 
do credit to your product and reputation. A phone 
call or letter will have you “talking gears’ soon. 


AUTOMOTIVE GEAR DIVISION 


RICHMOND, INDIANA 


EATON MANUFACTURING COMPANY 
linings 


10 GEARS FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS 
GEAR-MAKERS TO LEADING MANUFACTURERS 
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HELPFUL LITERATURE 


Electrical, Electronic 


602 Recycling Timer. 2 pp. Industrial Timer Corp. 

609 Integral-Horsepower Motors. 6 pp. Kingston 
Conley Inc. 

612 Wound-Rotor Motors. 4 pp. Louis Allis Co. 

619 Solderiess Terminal Blocks. 4 pp. Thomas & 
Betts Co. 


624 AC Motors. 6 pp. Kingston-Conley Inc. 

626 rao Timer. 8 pp. Automatic Timing & Controls 
nc. 

627 Indicator Tubes. 8 pp. Electronic Components 
Div., Burroughs Corp. 

631 Trimming Potentiometer. 2 pp. Techno-Com- 
ponents Corp. 

632 ces Motors. 20 pp. Bodine Electric 
0. 


635 | Protectors. 4 pp. S. S. White, Plastics 
iv. 

636 Panel Meter. 2 pp. Helipot Div., Beckman In- 
struments Inc. 

641 Armored Cable. 4 pp. Thomas & Betts Co. 

643 Miniature Pushbuttons. 12 pp. General Elec- 
tric Co. 

645 Control Synchro. 2 pp. Vernitron Corp. 

648 Terminal Panel Wiring Block. 4 pp. AMP Inc. 

651 Stendard Relays. 8 pp. Potter & Brumfield 
Div., American Machine & Foundry Co. 

653 Synchronous Motors. 12 pp. Ideal Electric & 
Mfg. Co. 


655 Adjustment Potentiometers. 4 pp. Trimpot Div., 
Bourns Inc. 

657 Selenium Rectifiers. 8 pp. Edal Industries Inc. 

658 Electronic Timers. 4 pp. Electronic Timer Div., 
Slip Ring Co. of America. 

659 AC Capacitors. 16 pp. Aerovox Corp. 

741 Electronic Transformers.* Advantages for mill- 
tary applications; effect of design parameters 
on construction. Bulletin GEA-7121, 28 pp. 
General Electric Co. 

Adjustable Sequence Timer.* Date on Micro- 
Adjustable unit 4-23. 4 pp. Space Instru- 
mentation Div., Technology Instrument Corp. 
Wire-Wound Potentiometers.* Performance data 
on 11. single-turn, wire-wound, linear, non- 
linear, sine-cosine units. 6 pp. Fairchild Con- 
trols Corp. 

Governors, Switches.* Covers units with from 
one to six switching elements. Bulletin 604, 
12 pp. Synchro-Start Products Inc. 

Slip Rings; Brush Assemblies.* Typical slip 
rings, brush asseinblies, rotary switches, 
commutators. 16 pp. Slip Ring Co. of America. 
Magnetic Drives.* Adjustable-speed units with 
ratings from 50 to 2500 hp. Bulletin 2650, 
6 pp. Louis Allis Co. 


Hydraulic, Pneumatic 


601 Ammonia Valves. 12 pp. Henry Valve Co. 

606 Plastic Caps and Sleeves. 2 pp. Caplugs Dw., 
Protective Closures Co. Inc. 

610 + Fiber-Reinforced Pipe. 16 pp. Fibercast 
0. 


614 Transparent Tubing. 4 pp. Busoda Mfg. Corp. 
615 Quick-Connect Couplings. 8 pp. Snap-Tite Inc. 
617 Dry Fluid Drives. 20 pp. Dodge Mfg. Corp. 
618 Air-Hydraulic Cylinders. 6 pp. Sheffer Corp. 
623 Pump Fundamentals. 16 pp. Goulds Pump inc. 
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629 Teflon-Lined Rubber Tubing. 2 pp. Pennsyl- 
vania Fluorocarbon Co. Inc. 

Rod Wipers; O-Rings. 4 pp. Disogrin Indus- 
tries, Div., Pellon Corp. 

633 Temperature Transmitter. 12 pp. Foxboro Co. 
Pressure Gages. 4 pp. American-Standard Con- 
trols Div., Rochester Instrument Plant. 

640 Miniature Valves. 2 pp. Airmatic Valve Inc. 

644 Pressure Tubing. 4 pp. Rome Mfg. Co. Div., 
Revere Copper-Brass Inc. 

647 Quick-Disconnect Couplers. 4 pp. Bruning Co. 

652 } ngs Connectors. 4 pp. Physical Sciences 
orp. 

654 Sungeeeeialy Filter. 4 pp. R. P. Adams Co. 
ne. 


747 Rotary Pumps.* Data on ten sizes of Series 
K ond KE units. Bulletin F-4176, 8 pp. Roper 
Hydraulics Inc. 
instrument Gages.* V5 units which indicate 
draft, pressure, temperature, pneumatic im- 
pulses. Bulletin 321.11, 12 pp. Republic Flow 
Meters Co. 

Chemical Process Pumps.* Mode! 3195, avail- 
able in 11 sizes. 16 pp. Goulds Pumps Inc. 
Fluid Motors.* Orbit motors providing speeds 
from 10 to 800 rpm. Catalog 2361, 8 pp. 
Char-Lynn Co. 
Leather Packings.* Design dota for a variety of 
sizes and shapes. Form AD-186, 12 pp. Gar- 
lock Inc. 
Air-Control Products.* For automating in-plont 
operation and for component use in new 
roducts. Catalog 125, 48 pe- A. Schrader’s 
Div., Scovill Mfg. Co. inc. 

753 Braided Hose.* Flexible bronze hose with 
Teflon inner core. Bulletin 29, 4 pp. Atlantic 
Metal Hose Co. Inc. 

754 Compression Tube Fittings.* Covers 25 items 
of Ridg-lok tube-fitting line. Catalog 4323, 20 
p. Porker Fittings & Hose Div., Parker- 
jannifin Corp. 

755 Pilot Valves.* For pressures to 3000 psi. 
Bulletin 80125, 4 pp. Oilgear Co. 


Mechanical Equipment 


625 Spacer Bushings, Washers. 4 pp. Detroit Ball 
Bearing Co. 

634 Ratchet-Wrench Applications. 6 pp. Lewell 
Wrench Co. 

756 Gear and Pinion Units.* Discusses more than 
200 combinations available. Cataleg 3001-C, 
10 pp Gries Reproducer Corp. 

757 Worm-Reduction Gears.* Universal - mounting 
types with 1%, 1%, 2%, and 3-in. centers. 
Publication 571 B, 16 pp. Crofts U. S. A. 
Inc. 


Assembly Components 


605 ‘ee Bolts. 16 pp. Standard Pressed Steel 
0. 

621 A Washers. 8 pp. George K. Garrett Co. 
ne. 


758 Pin-Type Fasteners.* Studs, dowels, high-alloy 
shear-proof pins, and solid-grooved pin fasten- 
ers. 4 pp. Driv-Lok Sales Corp. 

759 Industrial Casters.* Covers truck casters with 
load capacities from 125 to 15,000 Ib each. 
Form 7161, 4 pp. Fauitiess Caster Corp. 


Manufacturing Processes, Parts 


760 Design of Welded Hangers.* Formulas for de- 
termining stresses in brackets or hangers arc- 
welded to a cylindrical element. Booklet 
1204.4, 4 pp. Lincoin Electric Co. 


Materials 


607 Heat-Resistant Adhesive. 6 » Fi 
Div., Chart-Pak Inc. vost 

608 Seoeiens Ceramics. 16 pp. American Lava 
orp. 

613 Sheets, Rods, Tubes. 6 pp. Continent: i 
oy toon pp. Continental Diamond 

620 Teflon Products. 8 pp. Allegheny Plastics Inc. 

622 Aluminum ingot. 12 pp. Aluminum Co. of 
America. 

638 Thermoplastic Materials. 26 pp. nequ 

ber & Plastics Co. oe — 

649 Polypropylene Material. 12 pp. Avisun Corp. 

761 oe in ae a Uses and advantages 

aper in a var lications. 
Knowlton Brothers. ad ee 

762 Liquid Sealant.* Loctite sealant licati 
selection of grade, methods wo 
Form 204c, 8 pp. American Sealants Co. 

763 Designing with Phenolics.* Lists typicol 
ww reat, Bulletin CDC994, 

" ic i 
Elechhe Co. erials Dept., Gener: 

764 Materials Data.* First in a series on materials 
—covers sintered titanium ts. “Materials 
Scope, pp. Mechanicol Research Div., 
Clevite Corp. 

765 Laminated Plastics.* Grades ond i 
hints for designing with tamdmoted’ plaseien’ 
Form $1060, 8 pp. Synthane Corp. 

766 Plastics Properties; End Uses.* C 
Styrene, Monsanto polyethylene, p-y 
chloride, Lustran SAB and N compounds. 
Plastics Fact File, 16 pp. Monsanto C ical 
0. 


Bronze Alloys.* Classifies 42 Ampcoloy speci- 
gre ae and heat-treated watetons 
i asic categories. Bulletin 

Ampco Metal Inc. a 
Beryliium-Copper Rod.* Properties of Beryico 
10, 25, and 50 alloys. Bulletin R-1200-A, 8 
pp. Beryllium Corp. 


Design Theory, Techniques 


616 on Problems. 12 pp. Electrofilm 


. 


Engineering Dept. Equipment 


603 Photographic Line. 24 pages. Anken Chemical 
& Film Corp. 

604 Portable Testing Instruments. 8 h 
Instruments Div., Daystrom Inc. > 

611 Tape Recorder-Reproducer. 4 pp. Consolidated 
Electrodynamics Corp. 

628 Disc Indicators. 6 pp. Eleetronics & Instru- 
mentation Div., Baldwin-Limo-Hamilton Corp. 

637 Power Supplies. 16 pp. NJE Corp. 

642 Analytical instruments. 28 pp. Philips Elec- 
tronic instruments. 

646 Digital Instruments. 4 Ki i 
Electronics Inc. es ae 

650 DC Amplifier; Power Booster. 6 i 
Instrument Group. > 

656 


ee Encoder. 4 pp. AR&T Electronics 


769 Laboratory Instruments.* Electrometers, micro- 
microammeters, microvoltmeter, .. high-voltage 
supply, high-megohm bridge. Form 35M, 32 
pp. Keithley Instruments inc. 

Pressure Transducers.* Ultradyne units for use 
with ambient temperotures to 1000F. 4 pp. 
Consolidated Controls Corp. 

Drafting Machines, Tables.* Covers five Nestler 
tables and kit, and seven drafting machines. 
4 pp. Ozalid Div., General Aniline & Film 
Corp. 

Reproduction Processes.* One in a series; 
covers drafting on reproduction 
films. “Kodak Compass,” 6 Sales Service 
Div., Eastman Kodak Co. 
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Electricol, Electronic 


462 Minioture resistors are rated Ye w, 250 v In 
temperatures to 100 C. American Components 
ine 

666 Germanium pewer transistors in TO-36 case 
hove wide range of applications. Motorola 
Semiconductor Products inc. 

AC gear motors in hysteresis-synchronous and 
low-slip induction units. Ashland Electric 
Products Inc. 

Electronic timers offer time delays to 60 sec. 
Tempo instrument inc. 

Gloss capacitors are suited for airborne and 
space applications. Corning Glass Works. 
Pilot-light bulb is smali, 6-w unit. Large Lomp 
Dept., General Electric Co. 

Epoxy-molded resistors range from 1/10 to 1 
w. Key Resistor Corp. 

Solenoid-reicase switchlights ore available in 
14 circuit types. Pendar Inc. 

Photoelectric scanner system has operating 
range to 8 ft. Farmer Electric Products Co. 
Inc. 

Silicone-rubber insulation is color-striped for 
AWG sizes 24 through 10. Boston Insulated 
Wire & Coble Co. 

Latching relay in one or two-coil subminiature 
units. C. P. Clare & Co. 

Squib-actuated switches have open and closed 
sos in a single unit. Diol Service & Mfg. 


Inc. 
Solid tantalum capacitors in low-capacitonce 
ratings. Semiconductor-Components Div., Texas 
instruments Inc. 

Miniature lamp assembly is low-voltage, low- 
current indicator. Eldema Corp. 

Electronic timer is accurate to 0.005 sec. 
Cramer Div., Giannini Controls Corp. 

Trimming potentiometer hos resistance range of 
10 to 50,000 ohms. Techno-Components Corp. 
Machine drives for fast stop-start cycles. 
Ferguson Machine Co. 

High-voltage rectifier is miniature unit which 
gives peak inverse voltage to 3 kv. North 
American Electronics Inc. 

720 Tantalum capacitors have increased ratings in 
some case size. Rectifier-Capacitor Div., Fan- 
steel Metallurgical Corp. 

722 Printed-circuit connector has 140 terminations 
divided into two sets of contacts. Viking 


Industries Inc. 

Circuit breaker is trip-free unit. Cambridge 
Div., Airpax Electronics Inc. 

Transistorized timer uses timing network with 
no moving parts. Automatic Timing & Controls 
Inc. 


Hydraulic, Pneumatic 


661 Minicture blower operates at 3600 rpm. Globe 
industries Inc. 
665 Shaft seals os unitized construction. 
Gits Bros 
670 Flow-divider a with locked stops provides 
10 calibrated rates a. gpm. Hydraulic- 
672 Ldlocteble-spssa "rise tor” epplicati with 
ustable-s ive ~ ications wi 
a requirements to 5 rspelications 
ices inc. 





ENGINEERING EQUIPM 


680 Tube fitting for vacuum or pressure applica 
tions. Crawford Fitting Co. 

684 Fluid motors in speeds to 2000 rpm and pres- 
sures to 2000 psi. Denison Engineering Div., 
American Brake Shoe Co. 

689 Relief valve hos capacity of 3000 psi. J. E. 
Myles inc. 

Transparent PVC tubing transmits active chem 
icals or materials. Newage Industries Inc. 
Disconnect coupling is squib-operated unit for 
pressures to 4000 psi. Pyronetics. 

tellows, beliows assemblies for gas or liquid 
transmission lines. Avicoa Corp. 

Rustproofing oil tor light-duty use protects 
steel surfaces. Enthone Inc. 

707 Tube axial fan is 2% in. long by 3 in. diam. 
Electro Products Div., Western Gear Corp. 

712 Air-motor has valve mounted on top of cylinder. 
Ai: Control Div., Lehigh Inc. 

715 Divider-combiner valve for pressures to 3000 
psi. Waterman Hydraulics Corp. 

718 Fluid filter for hydraulic eauio~ment has high 
capacity. Michigan Wire Cloth Co. 

719 Linear actuator has continuously adjustable 
stroke from O to 6 in. Electru-Mechanical Div., 
Lear Inc. 

721 Control valves provide control for low-flow op- 
plications. Valve Div., 
Regulator Co. 

724 Rotary actuator in three models with 50 to 
314 Ib-in. Mo-Bar Hydraulics Co. 

728 Stainless-steel cylinder is “‘throw-away” unit 
with 34-in. bore. Bimba Mfg. Co. 





Mechanical Equipment 


660 Hollow-shaft differentials have backlash of 8 
min or less. Instru-Lec Corp. 

663 Self-aligning bearing is one-piece unit in alu- 
minum housing. Bronze Bearings Inc. 

668 Ball-bearing screw assemblies provide high 
load-carrying capacities. Saginaw Steering Gear 
Div., General Motors Corp. 

677 Needle bearings in eight new sizes. Kaydon 
Engineering Corp. 

679 Speed-reduction unit for use with smali-hp 
motors. Speed Reducer Div., Barnes Drill Co. 

682 Gasoline engines in either 2.5 or 3.5 h 
units. Lauson-Power Products Div., Tecumse 
Products Co. 

688 Ball joint and pivots are mode with a ring 
bearing and a hollow stud. Link-Age Corp. 

693 Full-time differential has no clutches, springs, 
or other small parts. Dual Drive inc. 

699 Servo gear boxes provide ratios from 2:1 to 
625:1. PIC Design Corp. 

701 Miniature bearings have tolerances equivalent 
to ABEC-5. Barden Corp. 

705 Speed reducers provide reductions of up to 
3600:1. Cleveland Worm & Gear Div., Eaton 


Mfg. Co. 
725 Motor-brake has external manual release. Dings 
Brakes Inc. 


Assembly Components 


664 Wire markers a yrtine, of own codes or 
legends. Westline E-Z Code Div., Western 
Lithograph Co. 


Descriptions start on Page 250 


671 Cap screws in lengths from 6 to 30 in. 
Premier Industrial Corp. 

673 onan rigid casters in wheel diameters from 

to 12 in. Hamilton Caster & Mfg. Co. 

675 iecmaneniien nameplates ore available in 
new moterials. Allied Decals Inc. 

685 Hose me soot deep-slotted screwdriver 
slot. Wittek Mfg. Co. 

695 Caster wheels have resilient durable tread. 
Rapids-Standard Company Inc. 


Materials 


667 Silicone resins have metal fillers. 
Plastics Inc. 

676 Organic friction material controls brakes ond 
clutches at temperatures to 1000 F. Johns- 
Manville. 

681 Metallic coating for expanded polystyrene foam. 
Adhesive Products Corp. 

687 Thermoplastic resin has thermal se aoe from 
—400 to +400 F. Minnesota Mining Mfg. 


Co. 

694 Teflon tape has nonstick surface and chemical 
inertness. Dilectrix Corp. 

709 Vinyl-coated glass cloth in widths of 36 and 
50 in. for high-temperature use. Vulcan Div., 
Reeves Brothers Inc. 

711 Fiber-plastic material for temperatures from 
—40 to +200 F. Spaulding Fibre Co. Inc. 

717 Reinforced plastic for rocket applications. Ad- 
vanced Materials Div., Taylor Fibre Co. 

723 Tungsten-rhenium alloys in expanded range of 
wire and strip sizes. kins Mfg. Co. 


Furane 


Engineering Dept. Equipment 


729 Calibrated drawing aid has improved index 
window. Rol-Ruler Co. 

730 Automatic oscilloscope has all-solid-stote cir- 
cuitry and digital readout. Colifornia Instru- 
ments Corp. 

731 Pressure transducer measures in 0-50 to 0-5000 
psiao range. Micro Systems Inc. 

732 Diazo print developer makes prints to 42 in. 
wide. Rotolite Sales Corp. 

733 Tracing poper has good reproduction trans- 
parency. Charles Bruning Co. Inc. 

734 Photeelectric tachometers cover speed range 
from 100 to 24,000 rpm. Simonds Worden 
White Co. 

735 Hand pump for high-pressure static testing. 
Wm. S. Pine Inc. 

736 Portable instruments have taut-band suspen- 
sion. Westinghouse Electric Corp. 

737 Drawing-point sections ore row available in 
sets. Koh-i-Noor Inc. 

738 Torque meter computes relative torque value 

all bearings. Power Instruments inc. 

739 Semiconductor cooler kit contains c lete 
units and modulor components. Delta-T Semi- 
conductor Cooling Div., Wakefield Engineering 


Inc 
740 Copying machine combines diazo and photocopy 
units. Charles Bruning Co. Inc. 





EDITORIAL ARTICLES 


Single copies of the following articles 
are available as long as the supply lasts. 
Starred items are from previous issues. 
See Page 348 for other available reprints. 
Editorial content of Macuine Desicn is 
indexed in the Applied Science Tech- 
nology Index and the Engineering Index, 
both available in libraries. Microfilm 
copies are available from University 
Microfilms, 313 N. First St., Ann Arbor, 
Mich. 


19-1 Computer in a Shoebox. Automatic digital- 
graphico!l hybrid tha: may foreshadow “‘shoe- 
box control” of an entire industrial process. 
(4 pp.) 

19-2 The Engineer in industry in the 1960's. Re- 
cent NSPE study probes engineer's main 
roblems—salary, unions, recognition of pro- 
essional stotus. (4 pp.) 

Statistice! Dimensioning Program. Setting up 
@ program to improve the way assemblies 
function, while allowing all possible dimen- 
sional tolerance. (6 pp.) 

Flexible Couplings. How to design couplings 


that use an elastomeric flexible element. 
(6 pp.) 

High-Temperature Brazing Alloys. Properties 
and applications of nickel-bose brazing com 
positions for high-temperature metals. (4 pp.) 
DC Motor Control—Part 5. Descriptions, service 
classes, and operational concepts of general 
and definite-purpose controllers. (6 op.) 

Stress Relieving of Steel Weldments Guide 
to stress relieving; covers some controversial 
regulations from welding codes. (5 pp.) 
File-Wrapper Estoppel. A look at a common 
potent pitfall. (3 pp.) 

Internally Linked Bellows Joints. Experimen- 
tally obtained loss foctors for fluid flow in 
chain-link and gimbal-ring types of internal- 
ly linked joints. (3 pp.) 

19-10 Large Plastic Parts. Design guide to Thermo- 
fusion. new molding technique for fabricating 
large parts. (3 pp.) 

19-11 Quadratics-Cubics-Quartics. Three methods, 
based on nomograms, to get quick, direct 
answers; procedure for refining roots to any 
degree of accuracy. (8 pp.) 

Selection of Methods for Cooling Electronic 
Equipment (Abstract). Notural convection; 
forced convection; radiative cooling; tiquid 
cooling. {4 pp.) 

Producibility Factors in Gear-Blank Design 
(Abstract). Selection of materials and produc- 
tion machine; gear-blank configuration; di- 
mensional control; heat treatment. (3 pp.) 
Engineering and Research Reports.* Develop- 
ing effective technical reports; seven most 


important kinds. (6 pp.) 

Flame-Sprayed Coatings.* Four methods of 

flame-spraying protective coatings; guide to 

material selection, design of flame-sprayed 

ports. (11 pp.) 

Critical Speeds of Coupled Machines.* Meth- 
for determining the critical speed, or 

natural lateral frequency, of an entire sys- 

tem. (7 pp.) 

Radii of Gyration.* Nomograms for determin- 

ey K? where multiple dimensions occur. 
pp.) 

Wire-Rope Assemblies. _ Selecting wire Tope 

from standard types; 

9 pp.) 

Impact Loads.* Predicting effects of suddenly 

applied loads; designing efficient structural 

ports. (9 pp.) 

Chemical Cleaning of Metal Parts.* Selection 

considerations; descriptions of chemical met- 

al-cleaning processes. (8 op.) 

Gas-Operated Mecnanisms.* Nondimensional 

graphs simplify calculations of velocity, dis- 

tance, time. (3 op.) 

New Roller-Chain Horsepower Ratings.* Get- 

ting the most out of the new horsepower 

and speed ratings proposed by chain manu- 

facturers (4 pp.) 

Stepped Shofts and Nonuniform Beams.° Pre- 

dicting deflections at any point in o stepped 

shaft or voriable-section beam. (6 pp.) 

How to Sell tdeas.* Presenting ideas to man- 

gm a what sales resistance to expect. 
pp. 





Macrine Desicn 





MACHINE DESIGN Sept. 14, 1961 Do not use this card after Nov. 14, 1961 


VALID NAME TITLE 
WITHOUT 
COMPANY COMPANY PRODUCT MANUFACTURED 


NAME 


TYPE 
OR PRINT | 201 22 
202 
203 








ADDRESS 





380 405 
381 406 


385 410 


386 411 
387 412 
388 413 
389 414 
390 415 


391 416 EDITORIAL ARTICLES 
392 417 
393 418 
394 419 
395 420 


396 421 
397 422 
398 423 
399 424 
400 425 


S$S8R GRBRS SSssE 





MACHINE 14, 1961 Do not use this card after Nov. 14, 1961 


CARD 
INVALID 


WITHOUT 
COMPANY COMPANY PRODUCT MANUFACTURED 


NAME 


Lia. 226 376 401 

OR PRINT s76 aol 
378 403 

379 404 

380 405 


381 406 

382 407 

383 408 

384 409 609 09 

3385 410 660 35 785 810 


386 411 436 636 686 786 811 
787 812 
788 813 
789 814 
790 815 


391 416 566 791 EDITORIA 

391 416 5 a] L ARTICLES 
393 418 793 

394 419 794 191 

395 420 795 19-2 


396 421 


NAME 








ADDRESS 








MACHINE 14, 1961 Do not use this card after Nov. 14, 1961 


CARD ' wae 
INVALID 

* WITHOUT 
COMPANY | COMPANY PRODUCT MANUFACTURED 
NAME 








ADDRESS 





TYPE 
OR PRINT 


3 
385 410 460 785 810 


386 411 786 811 856 
387 412 787 812 857 
388 413 788 813 858 
389 414 789 814 859 
390 415 790 815 860 


391 416 791 EDITORIAL ARTICLES 
Son 4I7 4] EDITORIAL ARTICLES 
393 418 793 
394 419 794 19-1 
395 420 795 19-2 
19-3 
396 421 796 19-4 
797 19-5 
798 194 
799 19-7 
800 19-8 











BUSINESS REPLY MAIL 


No Postage Stamp Necessary if Mailed in the United States 











—POSTAGE WILL BE PAID BY— 


MACHINE DESIGN 
Penton Building 
Cleveland 13, Ohio 


Reader's Service Dept. 





BUSINESS REPLY MAIL 


No Postage Stamp Necessary if Mailed in the United States 











—POSTAGE WILL BE PAID BY— 


MACHINE DESIGN 
Penton Building 
Cleveland 13, Ohio 


Reader's Service Dept. 





BUSINESS REPLY MAIL 


No Postage Stamp Necessary if Mailed in the United States 











—POSTAGE WILL BE PAID BY— 


MACHINE DESIGN 
Penton Building 
Cleveland 13, Ohio 


Reader's Service Dept. 








FIRST CLASS 
Permit No. 36 
CLEVELAND, OHIO 














FIRST CLASS 
Permit No. 36 
CLEVELAND, OHIO 














FIRST CLASS 
Permit No. 36 
CLEVELAND, OHIO 














HIGH-DENSITY 
WITHOUT TOOLS! 


HIGH-DENSITY 
WITHOUT TOOLS! 


HIGH-DENSITY 
WITHOUT TOOLS! 


HIGH-DENSITY 
WITHOUT TOOLS! 


THE 
ONE-TRACK 
MIND 
OF 


TERMI-BLOK* 


HIGH-DENSITY 
WITHOUT TOOLS! 


HIGH-DENSITY 
WITHOUT TOOLS! 


HIGH-DENSITY 
WITHOUT TOOLS! 


HIGH-DENSITY 
WITHOUT TOOLS! 


* Trademark 


» 


TERMI-BLOK* is a brand hew 
concept in terminal blocks. Its 
design has a single, fundamen- 
tal motive: to permit high-den- 
sity power and control circuiting 
and power distribution, with no 
tools needed for circuit ¢on- 
nections and changes. 


TERMI-BLOK functionally —_re- 
places all terminal and barrier 
boards presently in use in 
switchboards, panelboards and 
power control of all kinds. 


TERMI-BLOK terminal blocks 
provide higher density per lineal 
inch of aluminum track | for 
both power and control circuits 
than other terminal blocks. And 
TERMI-BLOK permits front-load- 
ing of circuit wires (instead of 
space-wasting horizontal lpad- 
ing) for higher overall density. 


Unlike other terminal boards, 
TERMI-BLOK requires no tools 
for wiring insertions and with: 
drawals. Tab terminals, com 
pression-crimped to your circuit 
wires by a mated AMP hand 
or automatic tool, can be 
inserted directly into 3-circuit 
common or 6-circuit common 
slotted modules, and can be 
extracted just as easily, without 
adjusting screws, bolts, etc. 
TERMI-BLOK will accept 10-22 
AWG wire sizes, will handle 
35 amps. 


Write today to AMP INCORPO- 
RATED and receive complete 
specifications. 


AMP INCORPORATED 


HARRISBURG, PENNSYLVANIA 


AMP products and engineering assistance are available through subsidiary companies in: Australia « Canada « England « France » Holland « Italy « Japan * Mexico « West Germany 


GENERAL OFFICES: 
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Alumination: Heat-Proof Coating for Nonmetallics 


Any textile, leather, paper, fabric, or plastic can be coated with alumi- 
num by a new low-cost process called Alumination. The heat-reflect- 
ing coating boosts temperature resistance to a high of 2500 F, depend- 
ing on the base material. It reportedly increases the reflectivity of 
woven asbestos 20 times. Original texture and pliability of the treated 
material is retained, with strength and abrasion-resistance consider- 
ably improved. Developed by Thermo-Chem Corp., Penndel, Pa., 
Alumination can be applied to one or both sides of a fabric, is avail- 


able in a wide range of colors. 


POROSITY IS CAST OUT of Alumalloy, a new 
aluminum alloy developed by Clinton Engines 
Corp. A “high-density” die-casting process re- 
portedly licks the porosity problem, after the 
aluminum has been impregnated with copper 
and zinc. Clinton will use the alloy in a 
new line of air-cooled engines, where added 
density of the material will improve bonding 
of the engine head and its cast-iron liner. 
Alumalloy also provides better bearing material, 
eliminates need of cast-in bronze bearings. 


BIG GROWTH FOR BERYLLIUM in aircraft 
and missile applications is predicted by a major 
supplier, Brush Beryllium Co., Cleveland. Brush 
has received an Air Force contract to produce 
50 beryllium sheets 18 x 48 in., ranging in 
thickness from 0.02 to 0.06 in. ‘These will 
provide the basis for subsequent manufacture of 
standard aircraft-size 36 x 48-in. sheet. During 
the process, Brush will research several new 
techniques in surface finishing—an important 
factor in the quality of finished sheet. 


Cylinder Liner Saves Oil, Engine 


A powder-metal cylinder liner developed by Amplex Div., Chrysler 
Corp., is claimed to reduce oil consumption by two-thirds and to 
lengthen engine life. Piston-ring wear is greatly reduced—after a 
500-hr, full-throttle test using the new Oilite liner, machining marks 
on the rings were still clearly visible. Minimum finishing is required 
in production of the liner. It is a precision powder-metal part that 
may need only honing. In an engine the aluminum of the cylinder 
wall infiltrates the wall of the liner and bonds it into place. 


Welder for Thin-Gage Metals 


A method of welding thin-gage materials is announced by Westing- 
house Electric Corp., offering “exceptional speed and versatility at low 
cost.” Included in the new Westing-Arc SA-200 system are a 100 
per cent duty cycle, 200-amp silicon diode rectifier power source; an 
easy-to-handle, 22-0z torch that accommodates mild-steel or stainless 
wire from 0.025 to 0.047 in. diam; and a wire-drive system which 
has a speed range of 90 to 424 ipm with standard gearing. 


NATURAL WATER PRESSURE could be used 


in curing skirts for rocket-motor thrust nozzles, 


FIVE-YEAR LIGHT BULBS will replace those 
that last only three months on emergency tele- 


according to Fred Fletcher, chief engineer of 
California General Inc., Chula Vista, Calif. 
Method would be to wrap the phenolic-im- 
pregnated glass skirt around an_ electrically 
heated mandrel, cover it with insulation, and 
lower it to a depth of 2500 ft into the sea, 
where pressure is 1100 psi. 


phones and alarm boxes in New York’s IND 
subway system. The new blue lamp, 9 in. 
long and 1% in. in diam, contains three elec- 
troluminescent panels sealed in an atmosphere 
of dry nitrogen. Made to order by Radio Corp. 
of America, the lamps are expected to save the 
subway system $29,400 a year. 
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Free Ph.D. for Aspiring Engineering Prof 


Forgiveable loans for doctoral students who wish to enter engineering 
faculty careers are being established at Columbia University under a 
$50,000 Ford Foundation grant. A maximum of $10,000 will be avail- 
able to a student over a three-year period; loans will be forgiven for 
service on an engineering faculty in the U. S. or Canada. 


Government Supports Three-Fourths of Electronic Engineers 


A recent survey of the U. S. electronics industry reveals that over 
three-fourths of all engineers and scientists employed on electronics 
work are supported either directly or indirectly by government funds. 
The survey, conducted by the Electronic Industries Association in 
co-operation with the Department of Defense, shows that of approxi- 
mately 155,000 engineers and scientists engaged in electronics work, 
128,000 or 83 per cent are employed by industry, 12,500 or 8 per cent 
are working for the Federal Government, and 7500 or 5 per cent are 
doing research for universities and nonprofit organizations. 


NEUTRON BOMBARDMENT of materials, to 
evaluate the effects of radiation on their elec- 
trical characteristics, will be done at the Uni- 
versity of Mississippi under AEC contract. U-M 
will use a 3-million-volt Dynamitron (positive 
ion and electron accelerator), developed by 
Radiation Dynamics Inc., which will supply 
radiation similar to that produced by radioac- 
tive materials and nuclear explosions. 


CERAMIC SPONGES are being tested as a new 
method for disposing of radioactive-liquid 
wastes. The sponges, developed by Coors Por- 
celain Co., Golden, Colo., will be soaked in 
radioactive solutions and dried repeatedly until 
they absorb a predetermined amount of liquid 
waste. Heat treatment will then vitrify the 
sponges, forming glassy spheres in which the 
dangerous radionucleides are entrapped. 


NASA Chooses Lunar Launch Site 


After surveying a number of possible sites in the U.S. and the Pacific 
Ocean, National Aeronautics and Space Administration selected Cape 
Canaveral for launching manned flights to the moon. Approximately 
80,000 acres of land will be added to the present Air Force Missile Test 
Center to permit construction and operation of six or more large Saturn 
and Nova-class launch vehicle complexes. Nova-class vehicles, which pro- 
duce as much as 20 million pounds of thrust in the first stage, will 
require lots of room for launching—an area up to 20 miles in diameter. 


SPACE FASTENERS will be developed under a 
$350,000 contract awarded Republic Aviation 
Corp. by the Air Force. Goal is development 
of rivets, bolts, and other mechanical fasteners— 
of molybdenum, columbium, and tungsten—that 
will withstand temperatures from 2000 to 4500 F. 
Factors to be studied include contamination and 
oxidation of materials at high temperatures, and 
effects of vacuum and radiation, acceleration, 
vibration, heating, and cooling. 
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FIRST PHASE OF NERVA—Nuclear Engine 
for Rocket Vehicle Applications—has been 
started by Aerojet-General Corp. and Westing- 
house Electric Corp. Scheduled for comp'etion 
in six months are preliminary design of the 
engine; assistance in the design of certain test 
facilities; preparation of a development plan; 
research and development work on various sys- 
tems and components; and study of systems de- 
signed to provide safe operation. 














if a nomogram for a three- 
valued equation is placed in 
a Cartesian co-ordinate sys- 
tem, answer values (U, V, W) 
lie on a straight line and so 
have x and y co-ordinates 
related in a simple linear 
manner. This permits solution 
of functions — analytical or 
empirical—by the techniques 
of automated nomography. 





A remarkable development in automated 


graphics, backed by the Air Force, 


may lead to a 


Computer in a 


DOUGLAS P. ADAMS 

Associate Professor of Engineering Graphics 
Mechanical Engineering Dept. 
Massachusetts Institute of Technology 


NOMOGRAPHY —a_well-sea- 

soned tool for engineering cal- 
culation—has joined with electronics 
to form an automatic digital-graphi- 
cal hybrid. Called the electronic no- 
mographic computer, this remark- 
able development may foreshadow 
the day of “shoebox control” of an 


lutionary stage (prototype hardware 
is near test), the electrified nomo- 
graph is founded on a sound con- 
cept: The use of countable marks. 
Basic to understanding of such de- 
vices is this fact: 


In any meaningful drawing or figure, 


entire industrial process. 


While still very much in the evo- 





Aug. 1941 


Alignment diagrams for an equation of the form 
F(U,V.W)=O associate value with position on a 
page. Identification of value through position, or 
position through value, can be made automatic by 
electronic counting techniques. Mapping of bits for 
the W scale produces tracks in the next figure. 


Circle 19-1 on Page 19 for extra copy. 


From Industrial and Engineering Chemistry 





3. 


= 1110100000 —— 


every point shown has associated with 
it, by express or implied computation, 
some single value, or a set of values. 


4 (-4)-28 


10010.0000-—— 50 


(-6):24 
110. 111000 ——- 


(-6)-28 
111.100101 —— 
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m,001I001 ——— N0011.100 —— 51.75 





These columns of countable marks represent the W 
scale (Fig. 2) from W=50 to W= 51.75. Accuracy 
of the electrified nomograph can be refined by em- 
ploying higher numbers of countable bits. Higher 
accuracy naturally implies longer counting times, but 
there is no theoretical limit to accuracy obtainable. 
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Shoebox 


The associated value causes the point to 
be placed where it is and enables it, 
in return, to imply that value (or those 
values) to the observer. Thus, this 
value is identifiable by its position, 
sometimes with and sometimes without 
the help of a number system. A rela- 
tionship given in terms of values may 
give rise to quite a better one in terms 
of positions. 


In the conventional nomograph, 
scales for each variable are placed, 
curved, and graduated so that any 
straight line cuts all scales at values 
that satisfy the equation of the dia- 
gram, Fig. 1. 

A nomograph for the equation 
F(U, V, W) = 0, mapped by geo- 
metric or determinant methods, 
can be imagined as imbedded in 
a Cartesian co-ordinate system. 
Each scale can then be defined in 
terms of the variable of that scale. 
In Fig. 1, for example, the nomo- 
gram for the quadratic equation 


w2+Uw+Vv=0 (1) 


has been placed in such a way with 
respect to the Cartesian system that 
the scales have the equations: 

Xv = 15; Yu =UJ 

X~ = 15W ¥ ia —Ww2 (2) 

. ae! Dee 

It is always possible to get the 
scales of an existing nomogram in 
this form, but often impossible to 
solve for U, V, or W explicitly, or 
to eliminate the parameter and get 
Yo = Yo(Xz) for the U curve (or 
for any of the three curves). The 
following deals exclusively with no- 
mographic equations in the form of 
Equation 2. 
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While hardware for the nomographic computer is still in evolu- 
tionary stages, development will follow the general principles 
outlined in this report. Bit counting, for example, may be done 
optically (above), magnetically, mechanically, or electronically. 
_ Study of the device, carried out at MIT, is under the sponsor- 
ship of the U. S. Air Force, Rome Air Development Center, 


Griffiss Field, Rome, N. Y. 


It is clear that every meaningful 
point in Fig. 1 has a value associat- 
ed with it—that is, each value of 
the range of U values is associated 
with a point along the U scale. 


Position by Counting 


In using the nomogram, some hu- 
man mind had to identify the points 
where the input values of U, and 
V, lay, draw a line between them, 
note the point on the W scale where 
this line cut, and finally read off 
the value of W, there. These steps 
can be automated if the nomogram 
is remapped in a way that permits 
identification of position on a par- 
ticular scale by means of counting 
techniques. 

The scale for U, in Fig. 1, has 
the scale equation, Y = U; handed 
a value of U, the user knows where 
he should go in Y on the scale to 


find that value of U. This is the 
process of association of value with 
position mentioned above. 

If it were necessary or convenient, 
the user could count up graduations 
in U, adding one unit at a time for 
each graduation until the desired 
value of U was reached. If he were 
also counting Y graduations, one 
at a time, he would know his height 
in Y for any intermediate value of 
U and for his final U value. The 
curved scale of Fig. 1 presents just 
about the same counting problem, 
except both X and Y counts must 
be kept track of, and neither of 
them are uniform. 

In Fig. 2, a similar nomogram ap- 
pears, though for a more difficult 
equation. Fig. 3 shows three columns 
of countable marks for a short por- 
tion of the curved W scale of Fig. 
namely from W = 50 to W 
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51.75. There are 29 marks in W, 
with 28 spaces between them. Each 
space is “worth” 1/16 units of the 
value of a unit W, with a total 
increase in the value of W of 28/16 
= 1.75, The value of a space (i.e., 
the increment in W that each space 
represents) has been chosen, first, 
as a power of two, namely 1/16 = 
2-* and, secondly, as a sufficiently 
low power of two so that gradua- 
tions can be read to that degree of 
refinement. 

The first choice represents the 
fact that it will always be convenient 
to work with numbers in the binary 
system, where each number is ex- 
pressed as the sum of powers of 
two. (In the decimal system, any 
number is expressed as the sum of 
powers of ten.) Clearly, an elec- 
tronic counting device could start 
at 50, add 1/16 each time it en- 
countered a mark or bit, and it 
would know where it was on the 
W scale at every instant. 

In Fig. 3, values of corresponding 
Xw. Yw, and W counts are along 
the same level. In both Xw and Yw 
columns, the value of a space, that 
is, the value of the increment in X 
and Y for each mark, happens to be 


26 


4, 


In this counting circuit, the pattern of bits (on film or plate) is conveyed 
to and read by a photoelectric cell. U and V pulses are counted as 
they are received up to the point where they equal input values, 
Uy and Vp. 


Corresponding Y's, on a parallel column, are counted at the same 
time and are shut off with the U, V counts so that, by the time the 
first stage of the film has been scanned down to the dotted line, a 
count of Y) has been built up in BPC3, of —Y, in Rev. Ctr., and of 
their sum in the Accumulator. 


As the film below the dotted line is scanned, W counts are accumu- 
lated in BPC4. On the very first X3 pulse, and only on that pulse, the 
Accumulator amount of Yo — Yj, is dumped into BPC3. Thereafter, 
BPC3 goes into the Accumulator with every Xs pulse so that at any 
time there are X, of the quantity Yy — Yj, in the Accumulator. 


The Rev. Ctr., however, holds Yz — Y;, and the Coincidence Circuit 
opens the switch S$, when these two counts are equal, identifying and 
holding W, the answer count, in BPC4. 


This assembly of counting components was originally suggested by 


Gene Ott. 


the same and is equal to 2° = 1/64. 
This is chosen as the power of two 
which gives an increment roughly 
the same size as the given incre- 
ments in W. The increments are not 
in step with each other. 

Fig. 4 is a schematic diagram 
which shows how an electronic cir- 
cuit can take cumulative counts fur- 
nished by columns of marks like 
those described for Fig. 3. At the 
upper left, the general nomographic 
form of Fig. 3 appears; the equation 
in X and Y which must hold be- 
tween the co-ordinates of the points 


where the U, V, and W values oc- 
cur is also given. 

The full cycle of the graphical 
technique is now evident, Values 
in U, V, and W are associated with 
and identified by position on the 
sheet. An equation difficult in U, 
V, and W is then easy in X, Y posi- 
tions, namely a linear relationship 
in X and Y. Identification of X, Y 
from U, V, and W is easy through 
counting mentioned earlier. The 
patterns of marks in Fig. 4 are for a 
photoelectric cell; but if recorded 
upon and read from a magnetic tape, 
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NEW 
BRISTOL SERIES 6100 
TIME DELAY 
RELAY 


7 TYPES OF LOAD CIRCUIT OPERATION 
ALL IN A SINGLE UNIT 


Bristol’s new Series 6100 gives you easy Contact the Bristol Distributor or Repre- 
application with exclusive flexibility. No sentative in your area. 
more complex wiring changes! Makecircuit SEND FOR HANDY TIMING 
changes in a jiffy, too. You can reach the CONTROL PRODUCT DIGEST 
: —complete range of Bristol 
motor, and other parts—in seconds. The Motors, Timers and Timing De- 
new “Bristol-Vision” dial is mounted in a_ vices for all your timing and 
square die-cast frame—provides better con- ¢ontrol applications. 
trast for better viewing plus functional 
, . F ™™, LEADING SPECIALISTS IN 
beauty too. Non-scratch bevelled glass dial _ Sac AND DC MOTORS 
cover won’t buckle, deform—seals against . | —from standard to 
_¢ special configura- 
dust. Powered by famous duty-matched tions designed to your 


A specifications. 
standard Bristol motor. Write for brochure. 7 , 


BRISTOL @®) MOTORS Division of Vocaline Company of America, Inc. / Old Saybrook, Conn. 
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they would have been present as 
dots. Other graphical processes 
show corresponding promise for pos- 
sible adaptation to the counting 
technique. 


Speed No Problem 


A solution time of 1/10,000 sec is 
being worked toward as within 
practical limits. What such minute 
time intervals really amount to is 
best shown by coupling them with 
some known large velocities. In 
1/10,000 sec, the earth moving 
around the sun at the astronomical 
speed of 19 miles per second has 
gone only 10 ft. A satellite or bal- 
listic missile circumnavigating the 
earth in 90 minutes has traveled 
only 21% ft. Hence computations 
of such quickness bring even extra- 
terrestrial velocities within opera- 
tional limits and are obviously ger- 
mane to existing problems. 


There are at least two unpleas- 
antly large flies in this ointment. 
If 10-million bits can be read, 
eventually, in one second, then only 
1000 can possibly be read in a so- 
lution time of 1/10,000 of a second. 
Is this a large enough number of 
countable bits to give the resolution 


‘Needles in the Sky’ Get 


WasHincton—Project West Ford, 
the communications experiment de- 
signed to orbit copper “needles,” has 
received the go-ahead from the Na- 
tional Academy of Sciences. Dr. 
Jerome B. Wiesner, Special As- 
sistant to the President for Science 
and Technology, has spelled out the 
ground rules on how the project 
will be conducted. 

Enough needles (dipoles tuned to 
8000 megacycles) will be placed in 
orbit to test the communication-by- 
microwave-reflection method, but 
there will not be enough to create 
headaches for astronomers or other 
scientists. A thin belt will be 
erected in a polar orbit at an alti- 
tude of a few thousand km. Made 
up of 75 lb of dipoles, the belt will 
measure about 8 km wide by 40 km 
thick 60 days after launch (21 
dipoles per cu km). Each dipole 
will be 1.77 cm long with a diam- 
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that may be needed for the ac- 
curacy desired? The difficulty will 
be removed, in part, by reading 
from multiple heads. 

If, moreover, there are 10,000 
marks to be drawn in a compound 
problem, it is clear that this unen- 
viable task will have to be mas- 
tered by equipment comparable to 
that employed to read the marks. 
At this point there is no sense send- 
ing a man to do a machine’s job. 
The ways planned for doing this 
quite naturally involve large com- 
puters. One rather promising tech- 
nique appears to be to program the 
marks directly upon the scope of 
the computer and photograph them 
there. Writing speeds of about 
three hours per million marks 
promise to be workable. 


The Field is Wide Open 


In brief resume of several points 
of interest, it should be remarked 
that the case of the nomographic 
equation involving three curved 
scales proceeds quite similarly to 
the one shown above. Natural ex- 
tensions of the general technique to 
three or higher-dimensional nomo- 
grams is direct and worthwhile. 
Also, consideration of those cases 
where solutions lie on something 
other than a straight line—say a 


Qualified OK 


eter of 0.00286 cm, and there will 
be 3.5 x 10® dipoles involved. 

Orbital altitude for the experiment 
has been chosen to ensure that 
solar radiation will produce an ever 
increasing eccentricity, thus bring- 
ing perigee into the atmosphere in 
a few years and consequently de- 
stroying the belt. 

To be conducted for the govern- 
ment by Lincoln Laboratory (Mass- 
achusetts Institute of Technology), 
the project was first conceived in 
1959. At the request of MIT, the 
Space Science Board of the NAS 
undertook the job of examining pos- 
sible effects of the experiment and 
determining how they would influ- 
ence the work of other scientists. The 
Board concluded there would be no 
adverse effect on any branch of 
science as long as only one experi- 
ment was attempted, but planning 
for the future must protect the in- 


circle, a parabola, or other linear 
polynomial—is interesting. 

Another important class of possi- 
bilities is where an equation in more 
than three variables can be broken 
down into a whole series of equa- 
tions of different variables for which 
separate nomograms can be made, 
each contributing to the overall 
equation. Still another is the very 
broad field of empirical relations 
based upon data collected sole- 
ly from observations. Throughout . 
all this work, the possibility should 
never be forgotten of projecting a 
nomogram from one plane onto an- 
other through some center of pro- 
jection of rays in space. This gives 
another nomogram, because points 
aligned in the first plane will be 
aligned in the second. The second 
diagram can often be arranged to 
be much more favorable to our 
techniques than the first. 

Unmentioned yet, but clearly ob- 
vious, is the fact that the central 
computing core can accommodate 
any number of film cartridges rep- 
resenting many such pre-stored so- 
lutions in binary bit form. This 
capability suggests the name, multi- 
specific-purpose compuier. With the 
decreasing size of commercial com- 
ponents, prospects of miniaturiza- 
tion look better and better. 


terests of radio and optical as- 
tronomers. Further, the Board con- 
tinued, full scientific and operational 
information about West Ford should 
be published as soon as possible, 
and _ radio-astronomical research 
needs the protection of appropriate 
world-wide agreements, 

After digesting the Board’s find- 
ings, Dr. Wiesner has drawn up the 
official U. S. policy on the subject: 
e No further launchings of orbit- 
ing dipoles will be planned until 
after the results of the West-Ford 
experiment have been analyzed and 
evaluated. Conclusions of both 
foreign and domestic scientists will 
be considered. 
© Decisions to place additional di- 
poles in orbit will be contingent on 
both the results of the West-Ford 
experiment and development of nec- 
essary safeguards against harmful 
interference with space activities. 
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Riveting 
requires layout, 
drilling, 

high labor costs. 


Se 


How? Ask Olin: 


Olin Aluminum Research has 
now adapted the MIG weld- 
ing process for spot weld- 
ing aluminum; overcoming 
the old problem of inconsis- 
tent results. Where properly 
designed joints are used, the 
strength of MIG spot welds 
is as high as or higher than 
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MIG spot welds: 
E One operator 
with one machine 
can do 12 spots 
per minute. 
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those of rivets or resistance 
spot welds, at about half the 
cost of riveting. No rnatter 
what you fabricate — alumi- 
num truck trailers, boats, 
building products, or the like, 
Olin Aluminum’s §techn:cal 
service may be able to help 
you adapt their MIG spot 
welding technique. If you’re 


OTT AD AD ta» AAA AA AAD, 
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interested in the higher pro- 
duction rate, decreased labor 
cost and low equipment in- 
vestment that makes MIG 
spot welding 56 to 100 per 
cent cheaper than riveting, 
call your local Oiin Aluminum 
Sales Office and our expert 
metallurgical and technical 
service will be on the way. 
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Photograph by Tiros Ill shows a thunder- 
storm developing off the west coast of Florida. 
Circling the earth every 98 minutes, the new 
weather satellite will cover the territory from 
mid-Canada to lower Argentina. Since its life 
is expected to coincide with the hurricane sea- 
son, it should provide valuable advance informa- 
tion on these storms. Tiros III, built by Radio 
Corp. of America, is similar to its two prede- 
cessors—with a few improvements. It carries 
two wide-angle television cameras instead of one 
and a narrow-angle unit. It also has a new 
experimental infrared sensing system to measure 
heat radiation coming earthward from the sun 
and that absorbed and reflected by the earth 
and its atmosphere. 
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A three-wheeler for off-the-road 
use, the Haulster is designed for tow- 
ing and light hauling. Ia low gear it 
develops 470-lb drawbar pul!, provid- 
ing power to transpoxt a full payload 
(800 Ib) up steep grades and ramps. 
Top speed of the vehicle is 14 mph. 
Its wheelbase is 72 in.; turning radius 
is 90 in. The Haulster is built by 
Cushman Motors, Lincoln, Nebr., a 
subsidiary of Outboard Marine Corp. 


Aptly named Mercury, this 
102-ft yacht can travel at 54 knots. 
It is powered by three 3500-hp gas- 
turbine engines and carries 25 tons 
of fuel—enough for a 400-mile trip 
at 46 knots. The Mercury was 
built by Vosper Ltd., Portsmouth, 
England, for Stavros Niarchos, 
owner of a merchant fleet. 


Irrigation by solar energy in underde- 
veloped areas is the aim of a system announced 
by Westinghouse Electric Corp. A prototype, 


Power-packing pillars is how 
International Rectifier Corp. de- 
scribes this package of rectifier cells 
displayed at the Wescon Show. 
Each pillar contains 360 rectifiers. 
Linked to form a “bridge” rated at 
35,000 v de capacity at 55 amp, the 
super-power devices are used to 
energize radar early warning sys- 
tems and in studying energy from 
nuclear fusion. 
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developed in co-operation with the Solar Energy 
Laboratory of the University of Wiscon- 
sin, produces 50 w of power, converting sun- 
light into electricity by means of a thermoelec- 
tric generator. The electricity is used to drive 
a motor with a water pump connected to it. 
Still under development, the 200-w system shown 
will pump enough water from a depth of 20 ft 
to irrigate four acres of land with 24 in. of 
water a year. Daily output is 6000 gallons. 





Detailed Study 
of a 
Split Personality 


in 1955, the National Society of 
Professional Engineers published a 
comprehensive study, “A rofessional 
Look at the Engineer in Industry.” It 
provided a searching analysis of the 
industrially-employed engineer — the 


effect of National labor laws on his: 


position; his attitudes, satisfactions and 


dissatisfactions; the union problem and 


the conflict of philosophies; and pro- 
posed means for adequately recogniz- 
ing his ‘professional’ ambitions. Dur- 
ing the intervening years, many 
changes have taken place, and NSPE 
has carefully observed the evolution, 
ana!yzing it in a new report ‘The En- 
gineer in Industry in the 1960's."? 
According to the National Science 


Foundation, the number of engineers _ 
in industry totaled 656,300 in January, 


1960. Prospects for the 1960-1970 
decade indicate that increases in in- 
dustrial employment will be filled to 
a large extent by ever-larger numbers 
of professional employees. 

The development of large engineer- 
ing staffs, particularly in industry, has 
been cause of a major dilemma for 
the engineer. He is a professional 
employee ond wants to be treated and. 
recognized as such. But he is also 
one of several hundreds, or even thou- 
sands, similarly situated within a com- 
pany. As an employee, he is subject 
to all rules and regulations, and en- 
titled to all privileges of other em- 
ployees. But as a professional, he 
needs a special type of status and 
recognition, and he wants to be con- 
sidered and treated as part of the 
management team. 
needs, especially where he is similarly 


employed with hundreds or thousands. 


of other engineers, is the crucial prob- 
lem facing management and the pro- 
fession. 

ls collective bargaining the solv- 
tion? Can engineers obtain their ob-. 
jectives through membership and rep- 
resentation by labor unions? 

And what of management? What 
have the companies been doing to en- 
courage professional development and 
recognition. among engineer em- 
ployees? 

The purpose -of NSPE's current study 


is to point cut the goals and objectives 


of the engineer in industry and to 
offer a program of action, by way of 
actual examples of company policies, 
for helping the engineer in rr 
achieve these goals. 


Fulfilling these . 


the engineer 


ONEY, engineer-management 

relations, and career advance- 
ment are topics of perpetual inter- 
est in the professional life of most 
engineers. A description of these 
factors as they exist in 1960, and 
their possible course during the next 
few years, is covered in detail in the 
recent NSPE study. Here are some 
of the highlights: 


Money: The Compression Problem 


The sensational increase in start- 
ing rates for engineers coming out 
of school during the past fifteen 
years has dramatized the engineer- 
ing profession as the “fair-haired” 
boy of the individual-income econ- 
omy. During World War II, 
again at the outbreak of the Korean 
conflict, and particularly since the 
dawn of the space age in 1957, in- 
dustry has competed for more en- 
gineering graduates than were 
available. Like any other condition 
subject to the inexorable law of sup- 
ply and demand, the price went up. 

Unwilling to see their competitors 
make off with the cream of engi- 
neering graduating classes, and ap- 
parently less troubled by the pros- 
pect of dissatisfaction among their 
experienced engineers, industrial 
firms pushed up starting salaries 
much faster than they did the sal- 


‘References are tabulated at end of article. 
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@ In numbers there is strength 


. and a lack of status 


@ Salary trends are favorable 
. especially for beginners 


aries of experienced men. As a re- 
sult, while experienced engineers 
were still getting their raises, they 
soon found that the gap between 
their own salaries and those of 
young graduates working under 
them was closing, or “telescoping,” 
at a rather alarming rate. The 
median salary of engineers with 25- 
years experience dropped from 3.8 
times starting salaries in 1939 to 
1.9 times starting rates in 1958. For 
engineers at the 20-year experience 
level, the ratio decrease was from 
3.4 to 1.9. 

The most recent salary surveys 
seem to show an end, and even a 
slight reversal, to the salary-com- 
pression trend. Whether through 
conscious effort or from the dictates 
of supply and demand, industrial 
management has indicated that it 
may be turning its attention back 
to the salary needs of the experi- 
enced engineer. 

This fact is of little comfort to 
the experienced engineer; as far as 
he is concerned, the horse has al- 
ready been stolen, and it will not 
do him any good to lock the door 
now. His glow of economic satis- 
faction is paled by the bright lights 
of new graduates who seem much 
too close behind on the salary lad- 
der. The situation may be getting 
no worse, but to the experienced 
engineer, it is bad enough already. 
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in industry 
in the 


1960s 


Many observers feel that manage- 
ment has an obligation to keep the 
compression picture in proper focus. 
One suggested means: As econom- 
ic conditions change, the entire sal- 
ary structure should be adjusted on 
a percentage basis to avoid loss of 
salary relationships for experienced 
professional employees. 


Unions: Down, But Not Out 


In general, surveys of engineer 
attitudes toward unionization have 
indicated an overwhelming opposi- 
tion to the concept of collective bar- 
gaining for professional employees. 
Unlike some polls, in which re- 
spondents say one thing and do an- 
other, the actions of engineers in 
recent years, when faced with a de- 
cision on collective bargaining, have 
conformed to a remarkable degree 
to their opinions on the subject. 
Proof of their attitudes toward 
unionization can be found in their 
rejection of established engineer 
unions, plus the failure of unions 
to form any new significant engi- 
neering units in recent years. 

A survey in 1953, conducted by 
the American Society of Civil En- 
gineers, revealed that 63.4 per cent 
of the engineers questioned were 
opposed to collective bargaining, 
while 36.6 per cent replied they 
were not opposed. However, a 
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Earnings of professional engineers in 1960 . . . 
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1959 survey by ASCE on the same 
subject showed increased opposition 
to unionization of professional en- 
gineers during the intervening six 
years. In the latter survey, in re- 
sponse to the question “Do you 
consider that collective bargaining 
is, or would be, advantageous to 
you?” 79.3 per cent said “no,” and 
16.4 per cent replied in the affirma- 
tive. 

Although it would appear, from 
the evidence available, that, by and 
large, engineers sincerely believe 
unionism and professionalism to be 
concepts, industrial 
must not assume a 
complacent attitude. Even with 
the so-called engineering union 
movement on the downgrade, the 
efforts of AFL-CIO affiliates and 
other trade and industrial unions 
to organize engineering personnel 
can keep alive the union approach 
for solving the problems of engi- 
neers in industry. As one noted 
observer warns: 


incompatible 
man agement 


. if treatment is sufficiently ad- 
verse, it could stimulate unioniza- 
tion, notably if the professionals as 
a group felt that they were being 
depreciated by their 
managers. Barriers to upward com- 
munications can engender this feel- 
ing, as can poor facilities, delays in 


ignored or 


responding to professionals’ recom- 
mendations, failures to 
technical contributions to 
success, and other signs 


recognize 
their 
company 
of managerial indifference. 


In short, if many professionals 
feel that they cannot make progress 
and earn recognition as individuals, 
they may be prompted to try to do 
this collectively. 


Career by Parallel Progression 


Related to the economic goal of 
the engineer is the problem of 
career progression—advancement in 
engineering or advancement in 
management. Surveys have shown 
that many engineers would prefer 
to continue in engineering work, 
but most feel that there are more 
rewards to be gained by moving 
into jobs outside their technical 
specialization, such as administra- 
tion and sales. The belief is com- 
mon that careers in these areas will 
permit engineers to become more 
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Salaries and the Cost of Living 


Does the individual engineer have 
more buying power than he did in 
the past? Has the profession been 
keeping up with the cost of living? 

Answer to the first question is yes. 
Generally, most people are far better 
off today than at any time in the 
past. The chart above traces salary 
increases, stated in 1939 dollars and 
adjusted to reflect Federal income tax 
changes, of five graduating classes in 
engineering from 1939 to 1959.2 While 
the lines appear to converge slightly 
(the compression problem), they all go 
up, and at a very steep rate. If the 
lines were not adjusted for cost of 
living or income-tax increases, their 


angle of ascent would be about twice 
that shown on the chart. 

Status of the profession as a whole 
is more complex. But it is evident, 
from the chart below, that the profes- 
sion has not been making sufficient 
gains. The early war years were not 
kind to engineering between 
1939 and 1943, all experience levels, 
except the one-and-under, lost buy- 
ing power. Although loss of the pro- 
fession as a whole was only 4 per 
cent, the 15, 20, and 25-year experi- 
ence levels lost purchasing power by 
23, 28, and 30 per cent, respectively. 

NSPE's data is based on a survey 
of 24,326 professional engineers. 
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GITS BRINGS FACE SEALING 
DOWN TO LIP SEAL COST RANGE 


GITS BROS.’ Research and Engineering Staff has “cracked 
the cost barrier” with face type unit* shaft sealing that com- 
pares favorably in over-all cost with lip type sealing. This new 
family of seals (three types) can be an ideal solution in appli- 
cations where lip seals “don’t do the job” or where some face 
seals are too high-priced. 


Consider these economy advantages: low initial cost; no 
special and costly shaft preparation; simple hand installation 
(on some models); no shaft wear; seals may be disassembled 
and the seal faces reconditioned, to effect longer seal life and 
ease of service ‘‘out in the field.” 


For speed reducers, gear motors, machine tools, construction 


equipment, home appliances, hydraulic pumps, industrial 
pumps, aircraft, many other applications. Write for complete 
Engineering Data File on these and other Gits Shaft Seals. 
*Contains both stationary seal face and positive-drive mating ring factory 
assembled as one unit. 


erm type 46 





The first unit seal avail- Pressures to 10 PSI. 
able for pressures as Speeds to 3,500 FPM. 
high as 250 PSI. Temperatures: minus 20°F to 250°F, 
Speeds to 10,000 
FPM. Temperatures: 
Type 66 minus 65°F to 400°F, 


GITS BROS. MFsc. Co. 
Specialists in Lubricating Devices and 
Shaft Seals for More Than Half-d- Century 


1868A South Kilbourn Avenue 
Chicago 23, Illinois 
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closely identified with management 
and will enhance their chances for 
actually assuming managerial 
status. 

A national survey of 1500 indi- 
vidual engineers, conducted by 
Deutsch and Shea, Inc., revealed 
that nearly 80 per cent of the re- 
spondents felt that the greatest op- 
portunity for advancement was out- 
side technical specialization. How- 
ever, when the responses were com- 
pared to the career directions to 
which the engineers were actually 
committed, only 45.9 per cent indi- 
cated they were aiming their careers 
in the direction of administration; 
8.5 per cent had chosen sales; and 
43.3 per cent were planning to re- 
main in jobs involving technical 
specialization despite their belief 
that advancement opportunities are 
much greater in the administrative 
area. 

According to Deutsch and Shea, 
the trend to regard management as 
the really attractive alternative to 
a technical career, from a practical 
standpoint, is not irreversible. “If 
some effective measures were im- 
plemented which would better 
equate technical proficiency with 
the symbols of success, general 
morale efficiency, and utilization in 
the technical areas would go up 
considerably.” 

A number of industrial employ- 
ers of engineering personnel have 
adopted such measures. The Con- 
tinental Oil Company, for example, 
has developed a parallel progres- 
sion plan to permit engineering and 
scientific personnel to climb the 
promotional ladder in either a su- 
pervisory or technical career. 

The company believes its plan of- 
fers many advantages, the primary 
one being that it insures equal ad- 
vancement opportunities for re- 
searchers and engineering special- 
ists who prefer to stay in their 
chosen technical field. The com- 
pany further claims that the plan 
permits engineers and scientists to 
be promoted to new research posi- 
tions on the basis of their creative 
ability and their scientific contribu- 
tions to the company, and enables 
outstanding employees to realize 
long-range career opportunities in 
the fields in which they were 
trained. Another important feature 
of the Conoco plan: It relieves en- 
gineers and scientists of responsibil- 
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Equal advancement op- 
portunities for research- 
ers and engineering 
specialists who prefer 
to remain. in their 
chosen field is assured 
by Continental Oil's 
parallel progression 
plan. Specialists ad- 
vance in title and com- 
pensation, according to 
their abilities, without 
transferring to adminis- 
trative posts. The plan 
has worked to the satis- 
faction of employees 
and company. 
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ities associated with the supervision 
of other persons. 

At Western Electric Co. an En- 
gineering Classification Plan has 
been established to provide appro- 
priate incentives in terms of salary 
and status to those engineers who 
achieve their greatest usefulness and 
personal satisfaction in engineering 
rather than in administrative work. 
In terms of compensation, the plan 
includes a formal “parallel ladder” 
of advancement which provides in- 


dividual engineers the opportunity 
to achieve salary status ranging as 
high as that of intermediate levels 
of administrative management. 
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Unionism and Professionalism? 


Two noted supporters of engineering unions have all but admitted that 
professional status stands a good chance of being submerged in the trade-union 


Everett Kassalow, research director of AFL-CIO’s Industrial Union Dept., 
has said that group consciousness of professional and other white collar em- 
‘must be translated into clear-cut unionism and not some vaguely- 
concealed in-between body.” He adds: “I am convinced that one reason why 
some of the white collar engineering unions of the past decade collapsed was 
their failure to develop among their members a clear-cut acceptance that a 
union must act and regard itself as a union. 
the notion that the organization is of a purely professional character and/or 
an arm of management will not stand up in the long run before aggressive 


Professor Jack Barbash of the University of Wisconsin, who formerly held 
Kassalow’s post with the AFL-CIO, observed that increasingly, the white- 
collar employee—from the sales clerk to the professional engineer—is nothing 
more than a statistic and a payroll item. Consequently, he believes that en- 
gineers and other white-collar employees must get used to the idea that their 
only salvation lies in unionism and he is convinced that, once organized, they 
will come to accept traditional union values and tactics. According to Barbash, 
“Once the white collar worker gets over the initial trauma of being in a 
union he behaves like a bricklayer.” 


Attempts to cover this with 
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IMPACT! 


When a light comes on... or changes color. 

immediately draws attention. Then add sence reaction. 

“hit that light when it turns red!'’. These are basic elements we 
today’s sophisticated control panels. 


Attention and reaction are built into all Control! Switch lighted 

pushbutton switches. Round or rectangular buttons that light up iC} 

in one, two, three or four colors, with monitor and control iC} sali 

: ‘ CONTROLS COMPANY OF AM \ 

of up to four circuits. CONTROL SWITCH DIVISION 
4214 W. Lake St. . Chicago 24, I" 

For monitoring only, Control Switch indicator lights are Telephone: Van Buren 6-3100 » TWX CG-1400 


available in hundreds of sizes, shapes, colors and circuits. ahd edhe ten Us cae concmnehe 

apt tions. All standard ur tocked for in 
Write today for technical data on the industry's most versatile ee 
and complete line of lighted switches and indicator lights. If 
you have an unusual panel problem, let us solve it 


with a custom design. 
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RELIABILITY ! 


ELecTRIc co. 


> A 


division of 


INDUSTRIAL TIMER CORPORATION 


RELAYS 


FOR EVERY APPLICATION 


Factory Tested for Reliability! 


GENERAL PURPOSE 
Open Type Relay. Up to 
3PDT, 5 or 10 amp con 
tact rating. Voltages up 
to 230 volts, AC or DC 
Details in Bulletin. 10 


GENERAL PURPOSE 
Plug-in Type Relay. Con 
tact arrangements up to 
3PDT. 5 or 10 amp con 
tact rating. Voltages up 
to 230 volts, AC or DC 
Details in Bulletin 10 


PRINTED CIRCUIT Open 
Type Relay. Up to 3PDT. 
5 or 10 amp contact 
rating. Voltages up to 
230 volts, AC or DC 
Details in Bulletin 11 


StecrTrric co. 


division of 


211 River Street, Orange, N. Jd. 
industrial Relays, Foot Switches, Buzzers, Coils 
Phone: ORange 2-8200 
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Closest thing to the Flex Wing, says 
test-pilot Lou Everett, is Otto Lilenthal’s 
hang gliders flown early in the cen- 
tury. Testing the vehicle under NASA 
contract, Ryan Aeronautical Co. envi- 
sions huge flexible-winged vehicles 
capable of recovering 50-ton boosters. 


‘Rocking-Chair’ Flight 


For a Motorized Kite 


San Dieco—A wing fashioned by 
a sailmaker and a 100-hp Continen- 
tal engine lift Ryan Aeronautical 
Company’s first manned Flex Wing 
aircraft. It’s a flying test bed for 
vehicles that may someday recover 
first-stage Saturn boosters. 

According to Ryan, the kite-wing 
configuration has remarkable po- 
tential for sustaining manned or un- 
manned vehicles, powered or un- 
powered. The flexible wing itself 
has been tested by NASA (in free 
flight and wind tunnel) from speeds 
in the low subsonic to Mach 4.9; 
tunnel altitudes reached 200,000 ft. 

Wing for the flying test bed is 
Mylar bonded to nylon; it hangs 
loosely between a longitudinal alu- 
minum keel and tubular leading 
edges flexibly joined at the front end 
of the keel. For high-speed high- 
temperature flight, the wing could 
be fine-mesh wire cloth. 

The Flex Wing is primarily a 


ee 


“pcan 


ensiesonesete 


two-control vehicle (pitch and roll). 
Although lacking a rudder, it has 
high directional stability and ex- 
hibits no tendency to sideslip in a 
bank. For rising and descending, 
the wing is pitched relative to the 
platform by use of a conventional 
control column. 

Reporting on flight behavior, Lou 
Everett, Ryan’s Flex Wing project 
engineer, described his sensations as 
“best explained by imagining your- 
self sitting in a rocking chair con- 
trolled by a giant hand which oc- 
casionally rocks you sideways as well 
as back and forth . . . you feel an 
up-and-down motion integrated 
with forward velocity, similar to 
that in a helicopter. 

“As for the rocking sensation, I 
quickly realized—and this was con- 
firmed by motion pictures—that this 
motion is confined to the platform, 
confirming the fact that the machine 
as a whole has strong stability. 
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Ask our representative or write us regarding Clearprint’'s 


revolutionary new ‘“Pre-Print’” which pre-prints your 


basic standards, typical details, title blocks, and bills of 
material. Their application to your particular needs can 


save thousands of dollars in drafting and lettering time! 





Clearprint is Watermarked For Your Protection 
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read copies 
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Try Clearprint’s perfect 





working surface with a 2H 





pencil— then with a pen 
Lines are sharp and clear * 
Erase and draw the lines again 
and again. Now hold Clearprint to a 
light and make reproductions. No ghosts! 


Then test your present sheet 
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‘‘Before-and-after”’ shots 
show two pressure vessels 
fabricated of 301 stainless 
steel. Vessel at the left is 
unstretched, has a nominal 
tensile strength of 102,000 
psi. The one on the right, 
stretched approximately 13 
per cent of its diameter, is 
toughened to a _ tensile 
strength of 260,000 psi. 


Stretched near absolute zero... 


Stainless Shapes Double Their Strength 


Paramus, N. J.—Cryogenic stretch- 
ing, a new metalworking process 
that significantly boosts strength 
and ductility of many welded shapes, 
lowers the cost of fabricating stain- 
less steel to less than that of fabri- 
cating and heat treating low-alloy 
steel. Called Ardeforming by the 
developer, Arde-Portland Inc., the 
technique involves welding a cyl- 
inder, pressure vessel, etc., cooling it 
with liquid nitrogen, and _ then 
stretching it by expansion of gaseous 
nitrogen. 

Vessels fabricated from Type 301 
stainless steel have been stretched 
13 per cent at —320 F. Tensile 
strength went from 102,000 to 260,- 
000 psi, and yield strength ap- 
proached 240,000 psi. 

With suitable design and material 


selection, _Ardeformed panes could Major difference between Ardeforming and other sub-zero 
have nominal tensile strengths in the forming processes is that the welding is done first. In the 
400,000-psi range, according to A-P other techniques, much of the ductility and tensile-strength 
research director Ben Aleck. improvement is lost when the worked material is welded. 
Strength-to-density ratios could In Ardeforming, welds and base metal are both work 
reach 1.4 million in. So far, com- strengthened at cryogenic temperatures. 
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‘THE LUFKIN RULE CO., SAGINAW, MICH, U.S.A, 


Your copy is FREE 


New required reading 
for designers who 
specify precision 


measuring equipment 


September 14, 1961 


Your surest source of quality measuring equipment is 
Lufkin ... new leader in precision tools. This catalog 
shows and describes the comprehensive line-up of Lufkin 
Dial Indicators... part of a complete line of precision 
measuring tools available to you as original equipment. 
When you specify Lufkin you are assuring yourself of 
accuracy, dependability and long, trouble-free operation. 
Check on the reader inquiry card for your free copy. 


Measure for rneasure, the finest made... 


OF 


SAGINAW. MICHIGAN 
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LET MUELLER 
MAKE IT! 


Mueller Brass Co. of Port Huron is 
much more diversified than the name 
“Brass” implies . . . a lot more. In 
fact, because of its many and varied 
facilities .. . its men, methods and 
metals... Mueller is in the unique 
position of being able to offer true 
single source service. 


MUELLER HAS THE MEN ... experi- 
enced engineers with the ability to 
work out, creatively, tough design 
problems, and improve a part or 
components for production by the 
most economical method. You get 
sound engineering plus 44 years of 
practical metalworking production 
experience when you “Let Mueller 
Make It.” 


MUELLER HAS THE METHODS .. . 
when you “Let Mueller Make It”, 
you are utilizing one single source 
that is able to produce parts any one 
of these ways: as forgings, impact ex- 
trusions, sintered metal parts, screw 
machine products, formed tube or 
as castings. 


MUELLER HAS THE METALS... and 
to produce pre- 
cision parts in aluminum, brass, 


the materials .. . 


bronze, copper, iron, and steel in 
hundreds of different alloys to meet 
each exact requirement. 


In addition, Mueller Brass Co. has 
complete and modern facilities for 
performing all types of finishing and 
sub-assembly operations. Another 
plus value is nation-wide sales engi- 
neering service. 


So, in the final analysis, no matter 
where you fit in the American indus- 
trial picture, whether you're making 
missiles or mowers ...and no matter 
where you're located, it will pay you 
to LET MUELLER MAKE IT! 


MUELLER BRASS CO. 


PORT HURON 20, MICHIGAN 
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Qupytinz 
AFTER STRETCH FORMING schaesnt es 


tie: 


4 


First step in the Ardeform process is to fabricate an undersized pres- 


sure vessel. 


stretching that later takes place. 


Good weld quality must be maintained to permit the 


The vessel is then placed inside a 


forming die within the forming tank; tank and vessel are filled with 
liquid nitrogen, and the vessel is sealed except for a pressurizing line 


which leads to a compressed-nitrogen supply. 
Once the vessel has reached liquid-nitrogen 


ered with a blast mat. 


The outdoor pit is cov- 


temperature, the pressurizing line is opened. After the vessel stretches 
to die dimensions, nitrogen gas is vented off and the vessel is removed 


for final machining. 


pany researchers have been work- 
ing primarily with Type 301 stain- 
less, but they have also experimented 
with 302 and 304 steels. Ardeform- 
ing appears best suited to 301 be- 
cause the material achieves maxi- 
mum strength with minimum work- 
ing. However, 302 may be prefer- 
able in applications where greater 
localized ductility is desired in the 
prestretched shape. Other experi- 
ments are being performed with 
aluminum and titanium, and results, 
while preliminary, appear promis- 
ing 

First application for Ardeformed 
metals seems likely to be in engine 
casing: for solid-propellant rockets. 
The 301 shells are reported stronger 
than the heat-treated 4130-steel 
cases now used, and estimates show 
that a 15 per cent cost savings is pos- 
sible. When compared to shells 
having the same tensile strength 
(fabricated from vacuum-melted 
D6AC steel) cost savings approach 
38 per cent. Other advantages of 
the Ardeformed shell include: 
¢ Weight savings of 1000 Ib for 
solid-propelled missiles in the ICBM 


class, more for space vehicles. 


© Rocket cases of almost any size 
can be built. Because heat treat- 
ing is not required, the cases are 
not limited by the size of the furnace. 
© During fabrication of the basic 
vessel, out-of-roundness,  straight- 
ness, and diameter dimensions need 
not be closely controlled because the 
stretching operation removes all 
kinks, bends, dents, and distortions. 

Ouiside the aerospace field, the 
Ardeform process has a number of 
potential applications. High- 
strength torpede cases for the Navy 
are one of the ordnance jobs being 
considered; in the civilian world, 
tubing of varying cross sections, 
structural members for portable or 
field-erected bridges and for frame- 
work in large trucks and trailers 
are obvious applications. In the 
chemical-process industries, Arde- 
form is expected to find application 
in pressurized storage vessels used 
to transport liquids and gases. Ac- 
cording to Harman Hugo, president 
of A-P, the press of immediate de- 
fense needs has permitted only light 
studies of relatively obvious appli- 
cations. Market-research will turn 
up many more applications. 
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MUELLER CAN MAKE MOST ANYTHING IN 
IMPACT EXTRUSIONS... 


We don’t really make locomotives, but the 18 

different Cold-Prest impact extrusions represented 

in the model were cold forged to exacting tolerances from 

a number of aluminum, copper, brass, and steel alloys. 

These parts are employed in products ranging from door 

closers to missiles. Mueller has also made important advances 

in the production of copper impact extrusions that are especially 

adaptable to electronic applications. Cold forgings are precision 

produced to exacting tolerances and offer the additional advantage 

of a better finish and appreciable metal savings. 

Mueller’s flexible facilities for the production of Cold-Prest Impact extrusions 
make practical long or short runs of simple or relatively complex shapes on an 
economical basis. In addition, the entire Mueller engineering staff, excellent machining, 
finishing and assembly facilities are readily available to you when you .. . 


LET MUELLER MAKE IT! 


Write today for Engineering 


M U E L L a Fe BRASS CO. Manual No. FM-3019 


PORT HURON 20, MICHIGAN 
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‘INSULATED’ 
MIL-R-26C RESISTORS 


RESISTORS SHOWN TWICE SIZE 


OHMITE 


Wire-wound, Sealed in Silicone-Ceramic 


NEW MIL-R-26C AMENDMENT 2 IN BRIEF: By means of this new 
amendment, specification MIL-R-26C is extended to include three sizes of 
insulated, wire-wound resistors with axial leads. The new insulated resistors 
meet all requirements of MIL-R-26C including a dielectric strength test 
(1000-volt, V-block) and an insulation resistance test (100-volt, V-block). 
Currently, tolerance is specified as 5%. 

INSULATED RESISTOR CONSTRUCTION: A single layer of 
resistance alloy wire is wound on a ceramic core. Metal end caps, with axial 
leads attached by welding, are then fitted snugly over each end of the core. 
A molded jacket of silicone-ceramic material completes the unit by sealing 
the entire assembly. 

Through research and advanced production know-how, Ohmite is able to 
introduce this advanced product line to meet the demanding new requirements 
of its Military and Industrial customers. 


D + .020” 
0.323" 


L + .020" 
0.917" 


Mil. Des. 
RW67 


Char. Temp. 


350° C 
275°C 


350°C 
275°C | 


350° C 
275°C 


*MIL-R-26C iimit for single-layer winding. 


Resist. Range* 


0.10 to 3600 ohms 


RW68 0.10 to &200 ohms 1.823” 0.343” 


RW69 0.10 to 910 ohms 0.542” 0.230" 
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Anticipating 

Industry’s Needs 

In Quality 

Components 
All Sizes and Values Available From 

Distributor or Factory Stock— 
Write for Bulletin. 

OHMITE MANUFACTURING COMPANY 
3618 Howard Street, Skokie, Illinois 


Rheostats e Power Resistors e Precision 


e Tantalum 
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Meeting» 
and Shows 


Sept. 24-26— 

Steel Founders’ Society of Amer- 
ica. Fall Meeting to be held at the 
Homestead, Hot Springs, Va. Fur- 
ther information can be obtained 
from the society, 606 Terminal 
Tower, Cleveland 13, Ohio. 


Sept. 24-27— 

American Society of Mechanical 
Engineers—American Institute of 
Electrical Engineers. National Pow- 
er Conference to be held at the St. 
Francis Hotel, San Francisco, Calif. 
Additional information can be ob- 
tained from Meetings Dept., ASME, 
345 E. 47th St., New York 17, N. Y. 


Sept. 24-27— 

American Society of Mechanical 
Engineers. Petroleum Mechanical 
Engineering Conference to be held 
at the Muehlebach Hotel, Kansas 
City, Mo. Further information is 
available from Meetings Dept., 
ASME, 345 E. 47th St., New York 
17, N. Y. 


Sept. 25-28— 

Association of Iron and Steel En- 
gineers. National Convention to 
be held at the Penn-Sheraton Hotel, 
Pittsburgh. Further information can 
be obtained from society head- 
quarters, 1010 Empire Bldg., Pitts- 
burgh 22, Pa. 


Oct. 3-6— 

Seventh Annual U. S. Army 
Human Factors Engineering Con- 
ference to be held at the Institute 
of Science and Technology of the 
University of Michigan, Ann Arbor, 
Mich. Additional information can 
be obtained from Office of Technical 
Liaison, Office of the Chief Signal 
Officer, Department of the Army, 
Room BDI1024, The Pentagon, 
Washington 25, D. C. 


Oct. 5-7— 

American Society of Mechanical 
Engineers—American Institute of 
Mining, Metallurgical, and Pe- 
troleum Engineers. Fuels Confer- 
ence to be held at the Dinkler 
Tutwiler Hotel, Birmingham, Ala. 
Additional information is available 
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from Meetings Dept., ASME, 345 
E. 47th St., New York 17, N. Y. 


Oct. 5-8— 

American Society of Industrial 
Designers. Annual Meeting to be 
held at the Ambassador Hotel (Oct. 
5) and the St. Catherine Hotel 
(Oct. 6-8), Santa Catalina Island, 
Calif, Additional information can be 
obtained from Richard M. Wilkes & 
Associates, 521 N. La Cienega Blvd., 
Los Angeles 48, Calif. 


Oct. 9-l1— 

National Electronics Conference 
to be held at the International Am- 
phitheatre, Chicago. Additional in- 
formation is available from confer- 
ence headquarters, 228 N. La Salle 
St., Chicago 1, III. 


Oct, 9-13— 

Society of Automotive Engineers 
Inc. National Aerospace Engineer- 
ing and Manufacturing Meeting, in- 
cluding engineering display, to be 
held at the Ambassador Hotel, Los 
Angeles. Further information can be 
obtained from SAE, 485 Lexington 
Ave., New York 17, N. Y. 


Oct. 9-15— 

American Rocket Society. Six- 
teenth Annual Meeting and Space 
Flight Report to the Nation to be 
held at the Coliseum, New York. 
Additional information can be ob- 


tained from society headquarters, 
500 Fifth Ave., New York 36, N. Y. 


Oct. 10-12— 

American Standards Association. 
Twelfth National Conference on 
Standards to be held at the Rice 
Hotel, Houston, Further informa- 
tion is available from ASA head- 
quarters, 10 E. 40th St., New York 
16, N. Y. 


Oct. 15-19— 

Technical Association of the 
Pulp and Paper Industry. Engi- 
neering Conference to be held at 
the Shoreham Hotel, Washington, 
D. C. Additional information is 
available from J. Winchester, 360 
Lexington Ave., New York, N. Y. 


Oct. 17-18 
American Society of Mechanical 
Engineers. Materials Handling Con- 





IMAGINATION 
FOR SALE! 


CIRCLE OF POWER 


UH-designed swivel assures a 
“circle of power” for an aerial 
lift by carrying two high pres- 
sure hydraulic lines, tank line, 
air line, and seven electrical 
lines from base to rotating su- 
perstructure. Operator in aerial 
bucket has complete freedom 
and flexibility of movement, can 
rotate 360° continuously. Some 
machines have only limited rota- 
tion in either direction. Whether 
your hydraulic problem is com- 
plex or commonplace...callor 
write UH today. 


UNIVERSAL 
HYDRAULICS 


DIVISION OF HOLAN CORPORATION 


45 O01 BEIDLER ROAD 

WILLOUGHBY, OHIO 

PHONE: 946-2100 
Circle 223 on Page 19 
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157 West Passaic Street ¢ Rochelle Park, New Jersey 


Pioneer. tn Arilomalic Lubrication 
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ference to be held at the Pick 
Nicolette Hotel, Minneapolis, Minn. 
Further information can be obtained 
from Meetings Dept., ASME, 345 
E. 47th St., New York 17, N. Y. 


Oct, 17-19— 

American Society of Mechanical 
Engineers—American Society of Lu- 
brication Engineers. Joint Lubrica- 
tion Conference to be held at the 
Morrison Hotel, Chicago. Further 
information is available from Meet- 
ings Dept., ASME, 345 E. 47th St., 
New York 17, N. Y. 


Oct. 18-20 

Gray Iron Founders’ Society. An- 
nual Meeting to be held at the Royal 
York Hotel, ‘Toronto, Canada. Ad- 
ditional information is available 
from society headquarters, Na- 
tional City-E. 6th Bldg., Cleveland 
14, Ohio. 


Oct. 19-21— 

National Society of Professional 
Engineers. Fall Meeting to be held 
at the Hotel Roanoke, Roanoke, Va. 
Further information can be _ ob- 
tained from NSPE, 2029 K St., N.W., 
Washington 6, D. C. 


Short Courses 
and Symposia 


Oct. 3-6— 

Ninth Annual Human Engineer- 
ing Institute, conducted by Dunlap 
and Associates Inc., to be held in 
Stamford, Conn. The program will 
consist of three days of technical 
sessions, a half-day on manage- 
ment and contractual aspects of hu- 
man engineering efforts, and an 
opportunity for private conferences. 
Further information is available 
from Dr. Jerome H. Ely, Institute 
Director, Dunlap and Associates 
Inc., 429 Atlantic St., Stamford, 
Conn. 


Oct. 5-6— 

Research and Development Ad- 
ministrators Workshop to be held at 
the University of Wisconsin. There 
will be three talks and a session 
during which problems of the group 
in attendance will be discussed. Top- 
ics scheduled deal with making re- 
search and development effective in 
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company leadership, how to help 
R & D managers to be more effec- 
tive on the job, and the develop- 
ment of an effective research and 
development department. Further 
information is available from the 
Management Institute, University 
of Wisconsin Extension Div., P. O. 
Box 2098, Madison 5, Wis. 


Oct. 10-11— 

Seminar on Manufacturing with 
Space-Age Metals, sponsored by the 
American Society of Tool and 
Manufacturing Engineers, to be held 
at the Sheraton Hotel, Philadelphia. 
Further information is available 
from Gilbert E. Seeley, Education 
Director, ASTME Headquarters, 
10700 Puritan Ave., Detroit 38, 
Mich. 


Oct. L1— 

Fall Symposium of the Institute 
of Printed Circuits, to be held at 
the Sheraton-Chicago Hotel, Chi- 
cago, will be devoted to discussion 
of molecular electronics. The pro- 
gram is aimed at management, as 
well as technical, personnel. Addi- 
tional information is available from 
Institute of Printed Circuits, 27 E. 
Monroe, Chicago 3, IIl. 


Oct. 25-26— 

Computer Applications Symposi- 
um, sponsored by Armour Research 
Foundation, to be held at the Mor- 
rison Hotel, Chicago, User experi- 
ence in computer application and 
programming techniques will be 
emphasized. Additional informa- 
tion is available from Benjamin 
Mittman, program chairman, Ar- 
mour Research Foundation, 10 W. 
35th St., Chicago 16, IIl. 


Oct. 29-31— 

International Symposium on Pho- 
toelasticity to be held at the Ilii- 
nois Institute of Technology. Spon- 
sors are IIT, four government and 
military groups, and five technical 
societies. Twenty papers will be 
presented on topics including photo- 
elasticity, photoplasticity, photo- 
thermalelasticity, dynamic photo- 
elasticity, and special equipment. 
Additional data can be obtained 
from M. M. Frocht, Research Pro- 
fessor of Mechanics, Illinois Insti- 
tute of Technology, Chicago 16, IIl. 
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Complete 156 page catalog on request 
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TEST YOUR; 


ELASTIC STOP” nut 
F KNOW-HOW 


WITH THIS 60-SECOND QUIZ 











nt To provide controlled interference (locking 
torque) with bolt threads, the nylon locking insert of 
an Elastic Stop nut has an I. D. that is 

a. (_] undersized _ b. (] same size 


in relation to major diameter of standard bolts. 


2) As bolt threads enterthe nylon locking collar they 
a.{_|]cut 6. (_] impress 

perfect mating threads and bring bolt and nut thread 

surfaces into firm metal-to-metal contact 


© An Elastic Stop nut 
a.{_]increases b. diminishes e. (] eliminates 
wear producing axial play between bolt and nut. 


Upon removal from the bolt, the nylon collar of 
an Elastic Step nut 
a. [_] retains its thread 
impressions. 


b. [] tends to resume its 
original shape. 


© A nylon insert Elastic Stop nut can be re-used 
without losing its locking torque 


a.[]l0 times 6.[ 25 times ce. over 50 times 


6) An Elastic Stop nut will 
a.(_jalways 6.{|sometimes — ec. [_] never 
seize, gall or remove plating from bolt threads. 


€3 An Elastic Stop nut can be 
a.[_] more accurately _ b. (_] less accurately 
prestressed than an all-metal nut. 


© Regardless of vibration, impact or stress reversal 
an Elastic Stop nut will stay put 
a. [_] anywhere on b. [] only when torqued 
the bolt. against the work. 


© Fuels, lubricants, moisture 

a.{_}can 6. {] cannot 
seep past the chemically inert locking collar to cause 
corrosion of internal bolt-nut threads. 


® The single-unit Elastic Stop nut costs approxi- 


mately 
a.{[_]more 6.[Jjihesame_ ce. {less 


to install than a castellated nut and cotter pin, or a 
double nut. 


— Se ST 


Check Your Score 
@ a. Qo. @-. Oo. 6 -. 6-. @ «. ©... © ». ® c. 





Write Dept. S62-94 for Elastic Stop nut Bulletin de- 
scribing hundreds of Elastic Stop nut hex shapes and 


sizes— from 0-80 to 4’—in carbon and stainless steels, 
brass,aluminum andotheralloys, in all standard finishes. 





2330 Vauxhall Road, Union, New Jersey 


for the ring of 
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Sundberg and Ferar: it all began 





with a better mousetrap 





Sundberg and Ferar talk design 


When Carl Sundberg and Montgomery Ferar were getting their design firm started during the depths of the 
depression, one of their first jobs was to build a better mousetrap. It had four holes, and they called it the 
‘“Mouseoleum.”’ It sold well, and started them on their way. Today, Sundberg-Ferar is the largest appliance 
design firm in the United States—7 associates and 70 designers work in an ultramodern headquarters building 
near Detroit. Over the years, Sundberg and Ferar have never swerved from their premise that the American 
public has basic good taste. Give shoppers a choice between good and bad and they’ll generally pick the 
better-designed product. 

Carl Sundberg contributes a wide range of experience to the firm with a background of art schools and factory 
production lines. The spectrum of their abilities approaches the complete with Monte Ferar, MIT honor grad- 
uate and holder of two degrees in architecture. Since their early days, they have designed products as varied 
as the clip for an automatic pencil, 5-ton trucks, factories, homes and churches. Millions of consumers are buying 
and using Sundberg-Ferar-designed automobiles, automatic coffee makers, refrigerators, stoves, and perfume 
atomizers. Sundberg-Ferar designed the cabinet for UNIVAC, the Remington-Rand computer that predicted 
the outcome of the 1956 Presidential election. People type on Sundberg-Ferar-designed typewriters, dig holes 
with draglines they developed, guide boats and airplanes with their navigational equipment, enjoy coffee and 
soft drinks from Sundberg-Ferar-designed dispensers. 

As designers of consumer products (including most of Sears Roebuck’s appliance line), Sundberg-Ferar may 
be the target of criticism from a current school that decries ‘change for the sake of change.”’ To this observation, 
Sundberg-Ferar has a response: “‘Newness is not vulgar, despite what some critics say. Honest newness—and 
the improvements that go with it—is what is needed. A product can be beneficial and honest to itself—and be 





new at the same time. We’ve got to change and improve to stay alive. In this country it is far more dangerous 
to be too conservative in your design than to be too advanced,”’ says Montgomery Ferar. 

How advanced are Sundberg and Ferar? Consider Monte Ferar’s views on the kitchens of tomorrow: “‘Kitch- 
ens have come a long way since the wood-burning stoves of Grandma’s day. We’ve gone from the ornate, to 
the round, to the current architectural square look. Does design history repeat itself? Not in this case. The 


squared-off architectural look will be with us as long as we have kitchens. As space becomes more valuable, 


kitchens will become smaller and we’ll have to design to use all the vertical space.” 

As for appliances, Sundberg predicts a trend to “portable built-ins” designed to be free-standing with a 
built-in look. Says Ferar: ‘‘More and more, Americans are becoming mobile. We want to design our appliances 
so they will look built-in no matter how many times they’re moved.” 

Ferar also sees refrigerators that will be roomier inside but no larger outside. All major appliances will be 
matched. ‘‘We want women to choose their appliances the same way they now choose their silver,”’ says Ferar. 

How do materials fit into the Sundberg-Ferar concept of ‘“‘newness’’? Few materials are newer than today’s 
steels, and no materials are as versatile, as functional and as long-accepted as steel. It’s not surprising that 
Carl Sundberg and Monte Ferar use a lot of steel. ““A designer must know material—what it is, what it will do,” 
says Carl Sundberg. “‘He keeps up with new developments. Materials are his clay. He must have empathy 
with them.” About 90 percent of the products Sundberg-Ferar designs use steel because it is usually the material 
that is functionally suited for the job. Like most designers, they have found steel the most economical, strongest, 
and most versatile of the materials they use. In an average year, some 500,000 tons of steel go into Sundberg- 
Ferar-designed products, a far, far cry from the early days of the better mousetrap. USS is a registered trademark. 
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What’s new in (iss) Design Steels 
i 


United States Steel demonstrates new alloy 
for cryogenic service: (iss) 9% Nickel Steel 


CHEMICAL COMPOSITION 





ASTM | | 
A-353 Cc Mn Ss eg Ni 
Grade } 





A | .43 max. | .80 max. | 035 max. | .040 max. | .15/.30 | 8.50/9.50 
B | .13 max. | .90 max. | .035 max. | .040 max. | .15/.30 | 8.50/9.50 





DESIGN DATA 





Yield Point Allowable| Lowest 
(0.2% Elongation | Design | Test 
fi + In 2 in. Stress | Temp. °F. 
offset) | oct. min. | ASME, | ASTM 
stony teseamaed | psi, max. | A-300 


| 22,500 —320 


ASTM | Tensile 
A-353 | Strength 
Grade | psi, min. 





A | 90,000 | 60,000 | 22 


B 95,000 | 65,000 20 | 23,750 —320 





about 29 x 10¢ 
about 29 x 10° 


in tension 
in compression 


USS 9% Nickel Steel was specifically developed for 
low-temperature storage vessels operating down to 
~—320°F, the boiling point of liquid nitrogen. This 
new steel has interesting design and money-saving 
possibilities for a wide range of cryogenic uses. 

Recent tests at U.S. Steel’s Fairless Works demon- 
strated the many advantages of USS 9% Nickel 
Steel. Called ‘“‘Operation Cryogenics” and conducted 
jointly by United States Steel, Chicago Bridge and 
Iron Company and the International Nickel Com- 
pany, they showed the excellent low-temperature 
properties of the steel, and that stress-relieving after 
fabrication is not necessary for vessels of either 
quenched and tempered 9% Nickel Steel or double- 
normalized and tempered 9% Nickel Steel. Pressure 
vessels were cooled to —320°F, then pressurized to 
bursting. The burst pressure for all vessels—stress- 
relieved or not—was at least four times the design 
pressure. One of the non-stress-relieved vessels did 
not burst until 2,300 psi. Other vessels of USS 9% 
Nickel Steel were refrigerated to —320°F and bat- 
tered repeatedly by “headache balls’ with impacts 
exceeding 80,000 foot-pounds. Results clearly showed 
that 9% Nickel Steel in the as-welded condition (not 
stress-relieved) can withstand impacts far beyond 
any which are likely to occur in service. 

USS 9% Nickel Steel is the most economical mate- 
rial available for cryogenic storage down to —320°F 
which includes liquid ethylene, methane, oxygen, and 
nitrogen. Its initial cost is lower than either Type 304 
Stainless or aluminum alloys of the 5000 series, and 


Modulus of Elasticity, psi 


Burst-test for cylindrical-pressure vessels fabricated from USS 9% Nickel Steel, cooled 
to —320°F, then pressurized to bursting. This one was quenched and tempered—not 
stress relieved. 

its excellent strength properties permit savings from 
the design stage to the completion of the vessel. USS 
9% Nickel Steel has a high modulus of elasticity, 
high design stress, a low transition temperature, 
good ductility, ease of fabrication, good weldability 
and corrosion resistance. It is available in a variety 
of sizes and shapes: plate, tubing, bars, forgings, 
piping, sheets and structurals. It can be sheared, gas- 
cut, cold formed, forged, machined, drilled, punched, 
hot formed and welded. It can be furnished double 
normalized (NN), double normalized and tempered 
(NNT), quenched and tempered (QT), or in the as- 
rolled condition for subsequent heat treating by the 
fabricator. 

With the trend toward storage and shipment of gas 
in liquid form, the demand is growing for cryogenic 
metals that can be fabricated into land and sea-going 
storage vessels, tanks, intermediate containers, pip- 
ing and accessory equipment. 

The success of the full-scale test program “‘Opera- 
tion Cryogenics” is speeding the revision of low tem- 
perature codes and specifications to permit the use of 
quenched and tempered 9% Nickel Steel vessels 
without post-fabrication stress-relieving. USS 9% 
Nickel Steel—already more economical in the present 
double normalized and tempered condition than com- 
petitive metals—becomes most economical in the 
quenched and tempered and non-stress-relieved con- 
dition. Detailed information is available from United 
States Steel, 525 William Penn Place, Pittsburgh 30, 
Pennsylvania. 


This mark tells you a product is made of modern, dependable Steel. People look for it on the products they buy. 


MAcHINE DESIGN 
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(ss) Ex-Ten: new high strength low-cost steel 


USS Ex-TEN Steels are sold to minimum mechanical 
properties shown in this table. Typical chemical com- 
positions are shown for information only. 


MECHANICAL PROPERTIES 


EX-TEN 45 
Plates, Bars, 
Structurals, 
Bar Shapes 
to %” Incl. 
HR Sheets & HR Sheets & & Strip 
Strip, CR Sheets | Strip, CR Sheets | 


45,000 50,000 | 55,000 





EX-TEN 50 | 
Plates, Bars, EX-TEN 
Structurals, 55 
Bar Shapes HR 
to %” Incl. Sheets 








Yield Point, psi Min. 





—| 


Tensile Strength, } 
psi Min. | 60,000 65,000 


Elongation, Min. 
Sheets & Strip % in 2” 25 22 
Plates & Bars %in8” | 19 


Cold Bend 
(specimen bend) 
Sheets & Strip Fiat D-1T D-14%T 


Plates & Bars | D-1T D-1T “ 








When hot rolled products are ordered annealed or normalized, the mechanical property 
requirements do not apply. 


ASTM Standard Specimens; minimum number of tests and ductility modifications apply. 


The newest member of the USS family of 10,000 
steels is USS Ex-TEn, a high strength steel with a 
low initial cost that has major attributes of high 
strength steels and is ideal for “general range” 
applications requiring corrosion resistance equal to 
that of carbon steel. 

This new steel is intended to fill the need for an 
economical grade where greater strength and weight 
reduction are the primary requirements. Suggested 
uses: automobile and truck parts, cargo containers, 
tote boxes, formed building members and many 
others. It has good ductility and weldability and is 
available in hot and cold rolled sheets and hot rolled 
strip, and in plates, bars, structurals, and bar shapes 
to a maximum thickness of % inch. 

Plates and bars come in two yield strengths: 
Ex-TEN 50,000 and Ex-TEN 45,000 psi. Hot rolled 
sheets are available in 55,000, 50,000 and 45,000 psi; 
cold rolled sheets in 45,000 psi. 

USS Ex-TEn has one of the highest strength-to- 
cost ratios of all steels. Further information is avail- 
able from United States Steel, 525 William Penn 
Place, Pittsburgh 30, Pennsylvania. 


(ss) Tenelon: new non-magnetic Stainless Steel 
for great strength and weight reduction 


USS TENELON is a completely austenitic nickel-free 
steel that has almost twice the yield strength of the 
18-8 grades of Stainless. This enables the designer to 
work to higher design stresses, cut deadweight and 
still keep the many advantages of Stainless Steel: 
strength, corrosion resistance, excellent heat proper- 
ties and formability. 

Annealed USS TENELON has higher mechanical 
properties than any of the conventional austenitic 
Stainless Steels. At only 5% reduction, TENELON has 
a tensile strength equal to Type 301 Stainless at 18% 
reduction. At elevated temperatures, TENELON is 
superior to 18 Cr-SNi Stainless and is about equal to 
18-8 Cb and 18-8 Mo. Charpy V Notch impact 
strength is 220 ft. lbs. (no break) at 78° and 52 at 
—200°F. 

The corrosion resistance of USS TENELON has been 
tested in rural, industrial and marine atmospheres. 
In rural and industrial atmospheres it is comparable 
to Type 301 Stainless. In marine atmospheres, it is 
comparable to Type 430 Stainless. Tests have also 
been made in chemical plants, oil fields, dairies and 
even with anti-freeze, and show that TENELON’s 
corrosion resistance is equal to other Stainless Steels 
for those applications—and TENELON is less expen- 
sive and has almost twice the strength of most con- 
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ventional Stainless Steels. In mild acids, its corrosion 
resistance is about equal to Types 301, 302 and 201; 
in stronger acids, its resistance is equal to or better 
than Type 430. 

Some suggested uses of USS TENELON: covered 
hopper cars (see illustration), passenger cars, auto- 
motive vans, tank trailers, fertilizer tanks, high- 
tensile non-magnetic cables. 

Detailed information is available on this new Stain- 
less Steel. For a new booklet, write United States 
Steel, 525 William Penn Place, Pittsburgh 30, Pa. 
USS, Ex-TEN and TENELON are registered trademarks 


United States Steel 


Please direct inquiries to advertiser, mentioning MACHINE DESIGN 
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. «® STEEL 
CASTINGS. 


: 
=a = 


for metallurgical 
versatility 


Only when you cast steel can you capitalize on the 
limitless possibilities of the world’s most versatile 
metal. Steel castings can take jarring abuse and 
grinding abrasion. Searing heat and glacial cold. 
Thermal shock and corrosive attack. 


Casting with steel offers the designer the sure path 
to follow in making components that withstand 


punishing service conditions. It is the most eco- 
nomical, most direct way of utilizing steel’s inherent 
strength, toughness, dependability. 


Consult your steel foundryman. Discover how you 
can obtain the steel you want, in the shape and 
exact alloy you need... with optimum economy, 
strength and design freedom. 
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metallurgical versatility plus 


FUNCTIONAL DESIGN... 


WIDE SELECTION OF PROPERTIES... 
demanding applications. 

BENEFICIAL GRAIN STRUCTURE... 
multi-directional strength. 


DIMENSIONAL UNIFORMITY... 
of the part. 


SHOCK RESISTANCE... for shock and impact resistance 
in compression, tension, torsion and shear. 

SERVICE STABILITY... 
tion of parts. 
CAST-WELD & COMPOSITE FABRICATION... permits 
economical joining of single castings, or fabricating with 
other materials. 

PROCESS FREEDOM ... can bereadily hot or cold pressed, 
brazed, plated, coated, and many other process operations. 


END-COST ECONOMY ... steel castings are ideal when all 
cost factors and customer satisfaction are considered. 


metal where you need it. 


for a variety of 
assures optimum 


. consistent duplication 


resists deflection and deforma- 
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Ten of these intricate steel\castings 


make up the compactor’s 67-inch 
diameter grid roller, Heat-treated to 
over 300 Brinell hardness, they 
provide the abrasion resistance and 
strength required for high 

speed road work, 
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Advantages of steel castings and complete engineering informa- 
tion are detailed in the STEEL CASTINGS HANDBOOK. Send the 
coupon for information about this 680-page book. 


NAME 
TITLE 
COMPANY 
STREET 


ccc ZONE___ 


ye ca 


Se CENTENNIAL 
= 1861 


1961 


- 
*Sraens™ 

STEEL FOUNDERS’ SOCIETY OF AMERICA 

606 TERMINAL TOWER « CLEVELAND 13, OHIO 


- 
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LOOKING FOR HIGHER 
EFFICIENCY AND 
LONGER LIFE IN 

RIGHT ANGLE DRIVES? 


Then take a closer look at Philadelphia Spiral Bevel 
Reducers. They'll give you an efficiency 

advantage of 5 to 50% over other types of 

right angle drives . . . depending upon ratios, 
HIGH EFFICIENCY. With efficiencies of 95 to 
98%, spiral bevel reducers will lower your power 
costs . . . reduce the cost of prime movers. 


HEAVY DUTY. The bearings and shafting in Phila- 
delphia Spiral Bevel Reducers are designed for 185% 
overload. Spiral Bevel Gears and Pinions are hard- 
ened after they are cut, then lapped to a mirror finish. 
Helical gearing in multiple reduction units is precision 
hobbed and shaved from through-hardened alloy steel. 
Result: greater load carrying capacity, longer life. 


COOLER RUNNING. Compared to other types of 
right angle drives, Philadelphia Spiral Bevel Reducers 
run cooler. Separate cooling systems are not needed 
for most applications. 
COMPLETE LINE. Philadelphia Gear offers the 
most comprehensive line of Spiral Bevel Reducers 
available — or we can build specially engineered 
units to meet any special requirement. Ratios from 
1:1 to 238:1. Single, double or triple 
reductions in either vertical or horizon- 
tal types. Catalog SB-60 gives full selec- 
tion data. Write on your company 


ens | letterhead for your copy. 
philadelphia 
gear drives 


PHILADELPHIA GEAR CORPORATION 
King of Prussia (Suburban Philadelphia), Pennsylvania 
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Handsome and Hardworking 
Plexiglas ...lmplex 


Flashing lights at sea shine brightly through large lenses and 
covers molded of PLEXIGLAS® acrylic plastic. The PLEXIGLAS 
parts are used in navigation lights for the U. S. Coast Guard, at 
a fraction of the cost and weight of cut glass lenses. Precision 
molding of the lens pattern gives the PLEXIGLAS lens maximum 
efficiency in light control, and the material resists weather, 
breakage and salt water. 


Winking lights at home are revolutionizing indoor photography 
by making indoor pictures without flashbulbs possible, with the 
new wink-light attachment shown above. Tough IMPLEX®, the 
high impact acrylic, gives handsome appearance and rugged dur- 


ability to the housing. PLEXIGLAS is used for the lens. Ee ee ee ee 


We will be glad to help you use these Rohm & Haas acrylic mold- in Canada: Rohm & Haas Company of Canada, Ltd., West 
ing materials—to your advantage. Hill, Ontario. 
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Quiet very quiet 


spiral bevel gears 
with 98% efficiency 


Besides meshing quietly, D. O. James spiral bevel gears 
permit high-speed equipment operation — smooth, right- 
angle transmission of as much as 5000 hp. 
Multiple-tooth contact with an efficiency range of 95 to 
98% decreases power consumption — increases load 
capacity. Sizes: 1” to 30” diameter, 24 to 14% DP. 


For details on a complete selection of cut gears, speed 
reducers, flexible couplings and gear motors, contact 
your D. O. James representative or write, outlining your 
requirements. 


D. O. JAMES GEAR MANUFACTURING CO. 
1140 West Monroe Street, Chicago 7, Illinois 
Since 1888, every type of cut gear and gear reducer 


DOYnme @ 


...where you always get good gearing 


Circle 230 on Page 19 MacHINE Desicn 





RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 





Technica/-ities 
by Fred E. Graves 


Avoiding Bolt Failure 
Under Dynamic Loads 


Dynamic loading in a tightened 
bolt may vary from no stress at 
all to that exceeding the bolt 
preload. 

A classic example of dynamic 
loading is a connecting rod in 
a reciprocating engine. But you 
encounter such cyclic stress 
wherever you have fastened 
members that move or vibrate. 

It has been shown that when 
the fluctuating stress ap- 
proaches or exceeds actual bolt 
tension early fatigue failure 
can be expected. 


DEMONSTRATION 


In tests, bolts tightened to a 
1420 pound tension and stressed 
cyclically to 9215 pounds, failed 
after only 5960 cycles. Identical 
bolts tightened to 8420 pounds, 
and cyclically stressed to the 
same 9215 pounds, went 4.65 
million cycles before failing. 

Had the bolts been tightened 
to beyond the 9215 pounds, it 
would have been impractical to 
try to cycle them to failure. 

So, if you want to avoid fa- 
tigue failure, be sure bolt ten- 
sion exceeds the maximum dy- 
namic load, known or estimated. 
This way, the bolt’s life under 
dynamic loading will approach 
its life under static loading. 

Take advantage of the high 
residual tension available to you 
in today’s high strength bolts 
and screws, and thereby avoid 
fastener failures. 
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Why Tensilock’screws 
make ideal fasteners 


for ‘double-duty” jobs 


ENSILOCK screws are engineered 

to prevent both slippage and 
loosening. 

Heat-treated, they are so strong 
—even stronger in ultimate tensile 
strength than high-strength hex 
screws—that they can keep fastened 
members from slipping by high 
clamping force. As an added benefit, 
this permits more liberal tolerance 
in metalworking operations. Holes 
in fastened members can be oversize, 
slotted, eccentric, misaligned. 


LOCKED-IN PLACE 
Once they’re tightened down, Tensi- 
lock screws can’t shake or vibrate 
loose under reasonable service con- 
ditions. Sharp, angular, carburized 
teeth beneath their heads bite in to 
resist counter-clockwise loosening 
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tendencies. To back off, 25% more 
off-torque is required than on-torque. 


SAVES PARTS, TOO 
Tensilock screws combine an inte- 
gral washer with their self-locking 
feature for a unique one-piece fast- 
ener that speeds assembly. 

Moreover, with their higher 
clamping force, it’s possible that 
three Tensilock screws will do the 
job as well, or better, than four 
Grade 2 fasteners. 

To take advantage of them, we 
suggest you call in an RB&W tech- 
nical advisor. Or, write for Bulletin 
TL-2. Russell, Burdsall & Ward Bolt 
and Nut Company, Port Chester, N.Y. 


Plants at: Port Chester, N. Y.; Coraopolis, Pa.; Rock 
Falls, Ill.; Los Angeles, Calif. Additional sales offices 
at: Ardmore (Phila.), Pa.; Pittsburgh; Detroit; 
Chicago; Dallas; San Francisco. 
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Now -—Finishes Add Beauty to Tough 
Malleable Castings 


i 


Beautiful, protective finishes on tough Malleable iron castings will ae New Ideas for your products are 
give your products a superior combination of appearance, rugged- 7 suggested in Data Unit No. 115, 

oe available free from any member 
of the Malleable Castings Coun- 
cil, or write to Malleable Cast- 
this symbol : ings Council, Union Commerce 
. Building, Cleveland 14, Ohio. 


ness, and economy. Get complete information on this sales-getting 
combination from any of the progressive companies that display 





e 
MALLEABLE 


The castings shown have been painted, blued, chromium and cadmium plated, plastic coated, porcelain enameled, galvanized, and machined. 





When appearance and long service life are important to your 
products, Malleable castings offer many advantages. Painting, hot 
dip galvanizing, blueing, and electroplating have long been used 
with Malleable castings because of their economy, attractiveness, 
and resistance to a variety of destructive conditions. 

Several exciting new finishes appear very promising and are 
currently being tested by Malleable producers. Vinyl plastic in 
thin, contour-hugging films or thick, resilient coatings provide 
exceptional chemical resistance, and are available in a wide 
spectrum of strikingly beautiful colors. 

Another attractive finish is porcelain enamel. In addition to 
smooth, gleaming surfaces in unlimited colors, it has excellent 
resistance to heat and chemicals. 

The variety of finishes which can be successfully applied to 
Malleable gives designers outstanding opportunities to combine 
decorative and protective surfaces with the rugged dependability, 
economy, and versatility of Malleable castings. Call your Malleable 
supplier for information and quotations. 


Bridge railing posts on 
the Connecticut Thruway 
are Malleable castings for 
three important reasons: 
(1) strong, ductile Malle- 
able offers far greater re- 
sistance to fracture upon 
collision than other mate- 
rials tried, (2) Malleable 
is easily galvanized for ad- 
ditional salt air corrosion 
resistance, and (3) with 
thousands of these posts 
in use, Malleable’s econo- 
my produced real savings. 
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For 
Quality 
and 
Economy 
Use 


MALLEABLE. 


For Service Contact... 


CONNECTICUT 
Connecticut Mall. Castings Co., New Haven 6 
Alloy Foundries Division, The Eastern Co., Naugatuck 


ILLINOIS 

Central Fdry. Div., Gen. Motors, Danville 
Chicago Malleable Castings Co., Chicago 43 
Moline tron Works, Moline 

Moline Malleable tron Co., St. Charles 
National Castings Co., Cicero 50 

Peoria Malleable Castings Co., Peoria 2 
Wagner Castings Company, Decatur 


INDIANA 
Albion Malleable Iron Company, 
Muncie Division, Muncie 
Link-Belt Company, Indianapolis 6 
National Castings Co., Indianapolis 22 


IOWA 
lowa Malleable tron Co., Fairfield 


MASSACHUSETTS 
Belcher Malleable Iron Co., Easton 


MICHIGAN 

Albion Malleable tron Co., Albion 

Auto Specialties Mfg. Co., Saint Joseph 
Cadillac Malleable tron Co., Cadillac 
Central Fdry. Div., Gen. Motors, Saginaw 


MINNESOTA 
Northern Malleable Iron Co., St. Paul 6 


MISSISSIPPI 
Mississippi Malleable Iron Co., Meridian 


NEW HAMPSHIRE 
Laconia Malleable Iron Co., Laconia 


NEW YORK 
Acme Steel & Mall. Iron Works, Buffalo 7 
Frazer & Jones Company Division 

The Eastern Co., Solvay 
Oriskany Malleable Iron Co., Inc., Oriskany 
Westmoreland Mall. Iron Co., Westmoreland 


OHIO 

American Malleable Castings Co., Marion 

Central Fdry. Div., Gen. Motors, Defiance 

Dayton Mail. Iron Co., Ironton Div., Ironton 

Dayton Mail. Iron Co., Ohio Mall. Div., Columbus 16 
National Castings Co., Cleveland 6 


PENNSYLVANIA 

Buck Iron Company, Inc., Philadelphia 22 
Erie Malleable tron Co., Erie 

Lancaster Malleable Castings Co., Lancaster 
Lehigh Foundries Company, Easton 
Meadville Malleable tron Co., Meadville 
Pennsylvania Malleable Iron Corp., Lancaster 


TEXAS 
Texas Foundries, Inc., Lufkin 


WEST VIRGINIA 
West Virginia Mall. lron Co., Point Pleasant 


WISCONSIN 

Belle City Malleable tron Co., Racine 

Chain Belt Company, Milwaukee 1 

Federal Malleable Company, Inc., West Allis 14 

Kirsh Foundry Inc., Beaver Dam 

Lakeside Malleable Castings Co., Racine 

Milwaukee Malleabie & Grey Iron Works, Milwaukee 46 


These companies are members 
of the Malleable Castings Council 
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Light-weight, compact and extremely versatile — the reliable 


| NEW 1P 250 INDUSTRIAL 
HYDRAULIC PUMP 


by 
LUCAS-ROTAX 





PUMP DETAIL 


Basic Pump 
Fixed Stroke 


Envelope size 113/," x 7” x 7” Nominal Rating at 3,600 r.p.m.. .18 G.P.M. 


Displacement (cub. ins./rev.)... 1.157 


One of the complete new range of quality built Working pressure up to 5000 
: (Ibs./sq. in.) (continuous).... 3000 
hydraulic pumps and motors by Lucas-Rotax, 
SOURS UDG sn. c cedavccesr estes ee 


the IP 250 offers many technical advances and ; 
(r.p.m.) (continuous)........ 


advantages. * Small size * Low weight * Variable 
Input h.p. at 1,000 r.p.m. and 

volume * Low noise level at higher operating speeds 1,000 Ib. per sq. in. differential 

* Low cost ® High efficiency * Fitted with integral or 


remote pressure compensator as standard equipment. Operating Temperature, . . .°F —40 to 200 


For further information, contact the agent or Direction of Rotation Either 


office nearest you today, or write for technical Pressure Compensator Range. . . 500-5000 


literature. p.s.i. 











a product of creative engineering by 


LUGAS-ROT 


LIMITED, TORONTO 
A member of the Lucas organization 
WITH OFFICES AND SERVICE DEPOTS BOSTON ® NEW YORK @ CHICAGO @ LOS ANGELES @ HOUSTON ® SAN FRANCISCO @ CLEVELAND 
THROUGHOUT NORTH AMERICA JACKSONVILLE © DENVER @ SEATTLE © BALTIMORE ® TORONTO @ MONTREAL ® VANCOUVER 
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THERE'S A 
CONTINENTAL 
CAN COMPANY 
PAPERBOARD 
FOR 
EVERYTHING 
INTHE 








BOOK! 











SEND COUPON TODAY! 


| would like further information on the use of 
paperboard. No obligation, of course. 


For the book cover and record album, gameboard, box, and table 
top, there’s a specially made paperboard by Continental Can Com- 
pany. Whatever you design, make, fashion or fabricate—paperboard 
probably belongs. And, Continental Can Company offers the widest 
variety of paperboard—for the widest variety of uses—available any- 
where. For service and quality, for every paperboard need, contact 
Continental Can Company... You can’t buy better. 

To learn more about the use of paperboard in all phases of in- 
dustry, send coupon to: Paperboard and Kraft Paper Division, 
Continental Can Company, 633 Third Avenue, New York 17, N. Y. 


by CONTINENTAL CAN 


PAPERBOARD .“\ the best material for so many uses! G gggoggg oooogo0go0cGooooo 
PAPERBOARD & KRAFT PAPER DIVISION / CONTINENTAL (C CAN COMPANY, 633 THIRD AVENUE, NEW YORK 17, N. Y, 


Name 








Organization 


Address 
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X-ray view of motor health 





Actual radiograph of a 5-hp open-type motor taken with a 24-million volt Allis-Chalmers Betatron. 


Invisible standards of perfection increase life expectancy of every Allis-Chalmers motor 


The exceptionally long performance 
of A-C open motors proves the value 
of thinking beyond established 
standards of design . . . of taking 
“significant new achievement” as 
the ideal. 

This ideal led to many refine- 
ments for A-C open motors: double- 
shielded bearings that keep dirt out 
and allow controlled migration of 
grease, permanently numbered leads 
for easy identification and connec- 
tion, and heavy-duty cast iron 


66 


frames that resist corrosion and keep 
rotating parts perfectly aligned. 


For totally-enclosed, open-type 
and Super-Seal general purpose mo- 
tors, and electrically or mechanical- 
ly modified definite-purpose motors, 
choose the motor built to invisible 
standards of perfection. Choose A-C. 
Special application help available. 


Call your nearby A-C representative. 
Or write Allis-Chalmers, Industrial 
Equipment Division, Milwaukee 1, 


Wis. Super-Seal is an Allis-Chalmers trademark. 
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Built to drill reinforced concrete 


Stanley No. 404 portable drill gets critical strength from 
gears and pinions of Nickel alloy steel. 


This electrically powered impact drill is designed to cut 
through reinforced concrete, brick, stone, masonry mate- 
rials, and concrete pipe ... without deflection. It can drill 
holes or cut cores in any diameter from ;*,” to 4” without 
chipping, cracking or breaking out when close to an edge. 


To give this hard-hitting drill built-in stamina, Stanley 
engineers specify carburized AISI 4620 (1.8% nickel) 
for critical parts of the power train. The hard case and 


tough core of this nickel alloy steel stand up to the severe 
Please direct inquiries to advertiser, mentioning MACHINE DESIGN 


operating shocks of impact drilling ... provide outstand- 
ing resistance to fatigue and wear. 


When you design, order, or use heavily stressed machine 
components, remember that nickel alloy steels take the 
tough jobs in stride. For helpful engineering data on 
these alloys write to Inco. We'll be glad to help. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


so, INCO NICKEL 


Nickel makes alloys perform better longer 
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STRENGTH + 
LIGHT WEIGHT 
That's the Beauty of § St 


manufactured by Harris Foundry 
& Machine Co., Cordele, Georgia 


Poriable Scrap Compressor, 


N-A-XTRA 
steel are used in 
this Model PSC-875 


pounds of 





STRENGTH + LIGHT WEIGHT OF 


NAXTRA 


HIGH-STRENGTH STEEL SOLVES 
PORTABLE SCRAP COMPRESSOR PROBLEM 


This unique portable scrap compressor can squeeze an entire auto body into a 21” x 36” x 24” 

bale of 20% dense steel scrap, using a ram pressure of 375 tons. Designed to be hauled from 

job to job by a conventional truck-tractor, it goes to work in outlying wrecking yards, 
compressing bulky scrap into marketable bales that can be shipped economically. 


Because it must be moved over the highway and meet established load limits, a press- 

ing problem in designing the PSC-375 was weight. Mild carbon steel with the re- 

quired strength would weigh too much. N-A-XTRA high-strength steel solved the 

problem. It fully met all strength and fabrication requirements, yet kept total 
unit weight within acceptable limits for portability. 


Portability may not be the controlling factor in your product—but the same 
steel that solved this problem is the one to remember when only the strongest 
steel will do. Pound for pound, N-A-XTRA steels are nearly three times 
stronger than mild carbon steel. Rugged conditions, heavy loads and weight- 
saving construction—in such applications, for example, as heavy machinery 
and pressure vessels—are challenges that N-A-X TRA is designed to meet. 


With excellent weldability, formability, and toughness even at subnormal 

temperatures, N-A-X TRA low carbon, extra strength alloy steels give 

superior results with conventional fabricating methods, including cold 

forming, gas cutting, shearing and machining. N-A-X TRA high-strength 

steels are available in four levels of minimum yield strength, from 80,000 
to 110,000 psi, and in sizes ranging from 1%” to 1” thick, up to 72” wide 
and up to 35’ long. For further information, write Product Development, 
Dept. MD-12, Great Lakes Steel Corp., Detroit 29, Michigan. 


DESIGN NOTE: Model PSC-375, Portable Scrap Compressor, uses N-A-XTRA 100 

(minimum yield strength, 100,000 psi) in engine and tank mounts, bed and side ribbing, 

arm housings and end housing. Sizes—4", 3%". 4". %" and 1” thick. Fabrication followed 
standard gas cutting and welding procedures. 





y 














a product of 


GREAT LAKES STEEL 


Detroit 29, Michigan 
N-A-XTRA STEELS ARE AVAILABLE AT THESE STEEL SERVICE CENTERS 


Benedict-Miller, Ine. Joseph Demsey Co. Ducommun Metals & Supply Co. 
Lyndhurst, New Jersey Cleveland, Ohio Los Angeles, California 


Interstate Steel Co. Lockhart Iron & Steel Co. Marsh Steel & Aluminum Co. 
Des Plaines, Illinois Pittsburgh, Pennsylvania Kansas City, Missouri 


O’Neal Steel, Inc. Salt Lake Hardware Co. A. C. Leslie & Company, Ltd. 
Birmingham, Alabama ___ Salt Lake City, Utah Montreal, Canada 


Great Lakes Stee! is a Division of NATIONAL STEEL CORPORATION 
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NEW General Electric 10-amp, 


ACTUAL 
SIZE 


OFFERS 4 SIGNIFICANT 
FEATURES NO OTHER 
RELAY CAN MATCH! 


1. ONLY 300-VOLT RELAY WITH 
CONVERTIBLE CONTACTS 


You can change contacts from nor- 
mally open to normally closed in 
90 seconds ... with only a screw- 
driver. Coils too, can be changed 
in seconds ... and you can make 
up any form you need through 8 
poles from basic 4-pole relay. Re- 
sult:, increased flexibility, reduced 
inventory costs. 


ONLY 300-VOLT RELAY TO FORM ITS 
OWN WIRING TROUGH 


New CR120 relays eliminate need 
for separate wiring trough—tre- 
quire only 554 square inches of 
mounting area. Result: panel size 
is substantially reduced because 
you can mount more relays in a 
given space. 


ONLY 300-VOLT RELAY WITH ALL 
TERMINALS OUT-IN-FRONT 


There’s no double-decking of ter- 
minals to complicate hook-up. Wir- 


BSS §58 EE¢ €85 GEERD SESE 8B dees 
OS: 2S MA OO SCRE. a Ize 


PEP FDS Fas GeF rai 5) ing and maintenance are simple 


Ae See = BSA >. because all terminals are out-in- 
“se a gl : x <7 front where they are most acces- 
“ » 7 ~% . e . . . 
Sees sees ; tha : 4 ht sible. Result: important savings in 
riEeES, installation and maintenance time 
and costs. 


ONLY 300-VOLT RELAY OFFERING 
ALL THESE FORMS 


EPEGR SHERK SHHTE AETTE BPE FKRGD ERGO® Choose from standard 2-, 4-, 6-, 
EEE, CROs. CEOS. SOG SES Sc: =a : and 8-pole relays and latched and 
SERTE PHERE PERTH PEEES TE THTEE To HSE oo pneumatic timer forms, Also avail- 
able are 2-pole adder kits, allow- 
ing you to assemble 6- and 8-pole 

a relays from basic 4-pole form. 
. Ll; ad Pie ee Letitri : ” Your General Electric sales en- 
Sse esscass asasesacrs gineer has a sample of this new 
eatyirerrttt . 300-volt relay. Call him today for 
a demonstration. Or, write for pub- 
lication GEA-7329, General Elec- 


e tric Co., Section 811-26, Schenec- 
SNAP-IN TROUGH COVER between top and middle rows tady 5, New York. 


of relays (on lower half of panel above) has been re- 


moved to show how relay sides form own wiring trough. Progress Is Our Most /mportant Product 
Space-consuming wiring trough is eliminated, and relays 


can be mounted closer together. G E i E a A L B £ LE CT R | C 
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300-volt industrial relay... 


Save Panel Space, Installation Time With These Design Features 


90-SECOND CONTACT CHANGE—Convertible 
contacts may be changed from normally 
open to normally closed with only a screw- 
driver ... in the field. Allows you circuit 
flexibility, reduces your relay inventory. 


WIDELY-SPACED TERMINAL BARRIERS—Plenty 
of space between terminal barriers (% 
inch) allows you easy access with stand- 
ard screwdriver for connecting leads. Large 
pan-head screws add to ease of hookup. 


BUILDING BLOCK POLE-ADDERS— T wo-pole add- 
ers can be mounted on sides of basic re- 
lay to give 6- or 8-pole device. Allows you 
building-block flexibility . . . in the field. 
All forms also available from factory. 


ALL TERMINALS IN FRONT—Have terminal- 
board accessibility—no need for double- 
decking . . . even on 8-pole forms. Result: 
complete accessibility from the front means 
installation time is greatly reduced. 


VISIBLE CONTACTS—AIl contacts are visible 
at a glance. You can check panel functions 
manually by moving indicating tab. ON- 
OFF identification on marking strip indi- 
cates whether or not coil is energized. 


COMPATIBLE DESIGN FOR ALL FORMS—Same 
design used for latched relays, relays and 
timer (1 to r). Height, wiring arrange- 
ment, and terminal locations are alike 
for all forms. Result: simplified installation. 


HANDY WRITE-ON MARKING STRIP—White 
nylon marking strip lets you label each 
relay and all wires. Result: visual iden- 
tification of relay and wire numbers saves 
time when inspecting or trouble shooting. 


30-SECOND COIL CHANGE—Inspect or replace 
coil by loosening two screws and pulling 
out coil. Can be done without the use of 
special tools . . . and without removing 
the relay from the panel. 


HIGH CONTACT FIDELITY—Self-cleaning con- 
tacts have unique “scrubbing” action. Mov- 
able contact springs are mounted at an angle 
so contacts slide over each other to wipe 
off contaminants. 


GENERAL @@ ELECTRIC 
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From Monsanto FluiDesign Service... 


NEW “‘BLOOD” FOR 


ELECTRONIC 








Coolants for computers... 
designed inside the circuit! 


Pinpointed heat control will be 
more critical than ever in to- 
morrow’s big computers—to 
assure reliability for the new 
jobs they’ll be called upon to 
perform. Today, an “air con- 


ditioned”’ room, or perhaps 
forced-air cooling, keeps tem- 
perature of circuits within 
bounds. But tomorrow’s tran- 
sistorized, unattended com- 
puters will service oil refining, 
chemical processing, production 
lines, radar interpretation—in 
environments from scorching 
desert to arctic blizzard. Safe- 


guard these “big job” circuits 
with packaged fluid dielectric / 
coolants—instead of bulky con- 
vection cooling or cumbersome 
forced-air systems. Precise heat 
control with fluids can make 
your equipment more reliable 
—more salable—can help 
qualify electronic equipment 
for many new tasks. 








MONSANTO FLUIDESIGN SERVICE OFFERS YOU: 


1. Sophisticated application experience with fluids 


2. Years-ahead research on new types of fluids 


3. Time-saving facilities for testing new uses 


4. More job-proven functional fluids than any other manufacturer in the world 


5. Design-oriented know-how to help you develop more compact, safer, and 


more reliable equipment 





TYPICAL PROPERTIES 
OF A FEW 
MONSANTO FLUIDS 


OPERATING 
TEMPERATURE 
RANGE 
(°F) 


VISCOSITY 
(Centistokes 
@ °F) 


MAXIMUM LONG 
TERM BULK 
TEMPERATURE 
(°F) 


POINT 
(°F) 





COOLANOL® 35 


<—120 te >350 


934 @ —65 
6.5 @ 100 
2.2 @ 210 


350 


370 





COOLANOL 45 


<—85 te >400 


2400 @ —65 
12.2 @ 100 
3.95 @ 210 


400 


370 





0S-59 


1380 @ —65 
6.8 @ 100 
2.2 @ 210 


370 





0$-124* 


+40 to 900 


363 @ 100 
13.1 @ 210 





AROCLOR® 1242 


+40 to 600 





17.2 @ 100 
2.5 @ 210 


+2 600 

















0S-80 


(Preservative Fluid—non-operational 





MONOISOPROPYL 
BIPHENYL* 








—40 to 650 


75@0 
4.6 @ 100 
1.42 @ 210 








315 








"RADIATION RESISTANT 


THESE COOLANTS ARE AVAILABLE NOW AND MANY OTHERS 
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BRAINS AND RADAR EYES 








Heat control to defy the 
arctic or tropics! 


If you are designing radar 
“eyes” to operate intelligence 
networks ranging from the 
frigid top of the world to the 


steaming tropics, you'll want 
to check with Monsanto about 
coolant fluids that operate re- 
liably from below minus 80° F. 
to over 500° F. These fluids are 
chemically stable; won’t freeze 
or sludge; do not corrode cir- 
culating pumps or the vital 
**veins’’ of high-power klys- 
trons, magnetrons, traveling 


wave, or tropospheric scatter 
installations. Do you want the 
maximum reliability of pinpoint 
temperature control—with a 
minimum of mechanical and 
maintenance problems with the 
coolant? Monsanto fluids can 
help you reduce system com- 
plexity—while increasing sys- 
tem reliability. 





BE SURE TO GET 
YOUR FACT-PACKED 
FLUIDESIGN FILE. 
WRITE ON YOUR 
LETTERHEAD TO: 


Monsanto 


Organic Chemicals Division 


FluiDesign Service, Dept. 4452A 


St. Louis 66, Missouri 





COEFFICIENT 
OF THERMAL 
EXPANSION 
(per °F) 


FIRE 
POINT 
(°F) 


SPECIFIC 
GRAVITY 
@ 25°/25°C 
or M. Pt. 


SPECIFIC 
HEAT 
@ 25°C or M. Pt. 
BTU /Ib /°F 


THERMAL 
CONDUCTIVITY 
BTU /hr /ft2/ft/°F 





430 0.00047 


0.89 


0.45 


0.079 





430 0.00048 





435 0.00046 


0.077 





660 0.00033 


1.204 


0.075 





does not 
support 
combustion 


0.00038 


1.38 





Monsanto Chemical Company 




















product—protects systems in storage) 





340 0.00045 











ARE UNDER DEVELOPMENT FROM NEW BASE STOCKS 


September 14, 1961 Circle 239 on Page 19 





“We had 18-20 hours downtime every time we changed heats. 
With strip, we just hook on from heat to heat. No downtime.’’ 


“With strip we use smaller blanks to produce the same part.’’ 


“By using strip we save downtime, die repairs.’’ 


“Rejects have dropped from about 8% to less than 1%,’’ 


“We found we couldn’t afford the low cost of sheet.’’ 


Read why Target Stamped Products, Inc., Kinsman, Ohio, switched 
from strip to sheet—and then back to strip. Comments are Harvey 


Haynam’s, Target’s president: 


“We thought we’d give sheet a try back in 1958. 
The low cost looked too good to pass up. Today, 
you'd have a hard time finding a piece of cold rolled 
sheet around the shop. 

“We were absorbing 18-20 hours of downtime 
every time we changed heats. With strip, we just 
hook on from heat to heat. The characteristics are 
the same from heat to heat and coil to coil. We 
don’t waste time adjusting our dies. 

“Strip saves us metal. We can use smaller blanks 
to produce the same part. I’d say we save from 14%” 
to 3” of metal per part. That’s a lot of steel when 
you’re turning out 25-30 million parts a year. 

“We don’t have gauge problems now. The strip 
we buy is always rolled within our working toler- 


ance. We work to a plus or minus .0025 inches. 

“So far, strip hasn’t given us lamination troubles. 
It doesn’t take much lamination to give you big 
trouble in a deep drawing operation. When the metal 
separates, part may stick to the punch while part 
stays in the cavity. As another blank transfers to 
the same station, there’s a double smash and the 
die is ruined. That hasn’t happened with strip. Saves 
a lot of downtime and die repair. 

“Strip takes a deep draw without thinning out on 
you. Its uniform temper pays off when you’re turn- 
ing out Silent Blocks where both the ID and OD 
have to be right or the part’s a reject. 

‘All in all our rejects have dropped from about 
8% to less than 1% since we switched back to strip. 


This mark tells you a product is made of modern, dependable Steel. BH) 
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Outer metal bushing of a Silent Block. Target Stamped Products turns out millions 
of these each year for the auto industry. Silent Blocks are used in the suspension 
systems of all American cars—about eight to a car. To produce the piece, Target must 
work to a plus or minus .0025” tolerance or the Silent Block won’t work. When Target 
switched back to strip, their rejects dropped from about 8% to less than 1%. 





mo fea cogparggnemsemnee one se 





“You can have all the automation in 
the world, but if you’re using the wrong 
steel, it just nickels and dimes you to 
death. With strip our machines keep 
working; we need less supervision, less 
tool repair. Our trim is small and our 
percentage of rejects is the smallest 
we’ve ever known. We found out we 
couldn’t afford the low cost of sheet. 
That’s why we’re back with strip.” 





The switch is back to strip 


Cold rolled sheet steel can be your best buy on a cost per pound basis. Certainly its quality has risen sharply 
since the war. But, pound cost is only part of the story. If you really need steel tailored to your specific 
production requirements, cold rolled strip is the answer. 

Strip is not sold on an as-rolled basis. What you buy is a specific chemistry, temper, dimension, edge and 
finish to precisely meet your fabricating and end-use requirements. 

American Steel and Wire has over 12,000 mill practices in available strip specifications. Many of your 
processing steps may actually be eliminated by using cold rolled strip. 

Take a hard look at your production line and let our salesmen look with you. Check your rejects, your 
downtime, your scrap rate. Perhaps you can improve the quality of your product and cut production costs 
at the same time, with tailored-to-the-job cold rolled strip from American Steel and Wire. American Steel 
and Wire Division, Rockefeller Building, Cleveland 13, Ohio. USS and American are registered trademarks 


American Steel and Wire 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
Tennessee Coal and Iron Division, Fairfield, Ala., Southern Distributors 
United States Steel Export Company. New York, Distributors Abroad 
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Here’s what UNBRAKO—and only UNBRAKO—now 
offers you in standard socket head cap screws 


UNBRAKO pHd Hi-Life, 
today’s only all-new socket 
screw. Increased bearing area, Pro 
radiused thread root give up : 

to 2% times as much holding 

power, twice the fatigue 

strength of ordinary screws. 


Stainless UNBRAKOs meet your 
needs for corrosion-resistant 
fastening through a temper- 
ature range from —300° to 
800°F. Other design consider- 
ations: low magnetic perme- 
ability; good appearance. 
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Lately you have been reading about new developments in the 
design and performance of UNBRAKO socket head cap screws. 
For your reference, here is the complete story in one package: 


UNBRAKO pHd* with Hi-Life Thread 

The advanced tension fastener for the ’60s. New pHd head 
with increased bearing area gives you up to 2% times as much 
holding power, safeguards preload, defies loosening under 
vibration. Radiused root of new SPS Hi-Life thread form 
drastically reduces stress concentrations at point where 85% 
of screw failures occur. Result: Twice the fatigue life. Forged 
heads, rolled threads preserve grain flow, add further strength 
and fatigue resistance. Available with Nylokt self-locking 
feature if desired. Sizes #0 to 14 in. in alloy steel . . . full 
range of plating and other finishes. Tensile strength: 
160-200,000 psi. 

Stainless UNBRAKO Socket Screws 

Available in a variety of corrosion-resistant alloys . . . and 
with Nylok. Standard processing includes passivation surface 
treatment, which forms a protective film and removes con- 
taminants. Silver plating and/or molybdenum disulfide can 
be added as a lubricant to prevent galling and reduce the 
thread friction sometimes encountered at elevated tempera- 
tures. Sizes #0 to ¥% in. with forged pHd head and fully 
formed Hi-Life thread. 


Danser vers yi e 


K 16 socket heads give you a 
bonus of 300% more fatigue 
life than regular socket screws; 
replace costly specials, pro- 
vide design insurance in high 
fatigue applications. 


UnsBRAKO KS 812 stainless 
socket screws offer 125,000 
psi tensile—certified ; help you 
increase strength of stainless 
assemblies without paying the 
price of specials. Identified by 
groove around socket. 
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NEW HIGH-PERFORMANCE UNBRAKO K SERIES 


UNBRAKO K 16—Endurance fasteners replace specials in high 
fatigue service. They give you twice the fatigue life of regular 
UNBRAKOs; four times that of ordinary socket heads—in a 
standard fastener, reasonably priced. Threads rolled, fillet 
under head cold worked—both after heat treat. Shank pre- 
cision ground to insure no decarburization. Sizes #8 to 4 in. 
in 8740 A.Q. steel. pHd head, Hi-Life thread. 


UNBRAKO KS 812—A stainless socket head cap offering a 
guaranteed tensile strength of 125,000 psi minimum. Yet this 
precision forged, burr-free fastener is a standard, available in 
quantity off the shelf. Made of high-grade austenitic stainless, 
hardened through cold working. Has pHd head for greater 
holding power; SPS Hi-Life thread for increased fatigue 
resistance. Magnetic permeability under 1.2. Serviceable from 
—300° to 800°F. Sizes #8 through % in. 


Standard UNBRAKO socket head cap screws are available from 
stock through your industrial distributor. See him for more 
information or write Standard Pressed Steel Co. INDUSTRIAL 
FASTENER Division, SPS, JENKINTOWN 18, PENNSYLVANIA. 


*proper Head design (1960 Series) 
+T.M. Reg. U.S. Pat. Off., The Nylok Corporation 


where reliability replaces probability 
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‘for temperature 
control- 

the 

application- 
oriented 

| Fenwal 


"500" Series 





A complete line of temperature controls 


No two control problems are identical — but so- 
lution to any one is simplified by the broad line of 
Fenwal “500” Series controls. Whether you need an 
on-off control, or a multi-point proportioning indi- 
cator/controller, a standard, stock Fenwal “500” 
is best for you. We call them application-oriented. 
Why? Because they combine characteristics that 
meet and solve the problems most commonly en- 
cour tered in designing any system requiring tem- 
perature control or indication —or control and 
indication. Here are some major problems and the 


positive Fenwal ‘‘500” answers. 


Universal Mounting. “500’s” mount in any posi- 












tion — and controls and indicators function per- 
fectly regardless of the position. 


Vibration Resistance. You can shake and shock 
any ‘‘500” control — it’s ruggedly built to with- 
stand vibration and shock. 


Fast Sensor Response. Thermistor sensing in all 
Fenwal ‘500’ controls provides the fastest re- 
sponse to temperature variation. And all Fenwal 
“500” Indicating Controls are used with matched 
thermistor probes eliminating calibration. 
Extreme Sensitivity. 0.1°F sensitivity — stand- 
ard for all ‘500’ controls — cannot be topped 
even by more expensive controls. 





% 


the FENWAL 


nametilie 


designed for use...and abuse 


Independent Control Circuit Design. Circuits 
for control and indication work independently 
malfunctions of indication do not affect set point. 


Dependability. All-transistor circuits take a beat- 
ing, also run longer on less power than vacuum 
tubes. And all “500” units are built for easy 
servicing. 

Precise Readability. “500” indicators are avail- 
able in a choice of scale ranges from —50 to 1200°F 
for the accuracy you need in readings. Suppressed 
zero is standard (and expanded scales can be ob- 
tained at extra cost) 


Economy. Fenwal “500” controls cost less per 


“500” LINE 





unit than comparable controls and offer even 
greater savings in quantities. 


Advanced Styling. The modern yet functional 
design of Fenwal ‘‘500” controls complements the 
advanced design of any system — and the distinc- 
tive techniques of its designer. 

By contacting your Fenwal Sales Engineer 
in the early phases of a design you can get full 
details and the benefit of his experience in 
**500’’ unit that is compatible 
with your best design approach. For descrip- 


selecting the 
tive literature on any ‘'500’’ control, write 
FENWAL INCORPORATED, 199 Pleasant Street, 
Ashland, Massachusetts. 








CONTACT YOUR 


LOCAL FENWAL REPRESENTATIVE: 


ALBANY 
Tel: HObart 2-5364 


ATLANTA 

Tel: TRinity 5-7244 
BALTIMORE 

Tel: VAlley 5-4445 


BLOOMFIELD (N. J.) 
Tel: EDison 8-6900 


BUFFALO 
Tel: TR 6-3757 


CHARLOTTE 
Tel: 847-1616 


CHICAGO 
Tel: HArrison 7-5464 


CINCINNATI 

Tel: TRinity 1-0605 

& 1-0606 
CLEARWATER (Fla.) 
Tel: Clearwater 3-7706 


CLEVELAND 
Tel: PRospect 1-7112 


COLUMBUS 
Tel: AMherst 7-8260 


DALLAS 
Tel: EMerson 8-2325 


DAVENPORT 
Tel: 6-5233 


DENVER 
Tel: GLendale 5-3651 
GEnesee 3-0821 


DETROIT 
Tel: KEnwood 8-2100 
ELgin 7-0677 


FRAMINGHAM (Mass.) 
Tel: TRinity 2-3526 


HOUSTON 
Tel: UNderwood 9-3306 


INDIANAPOLIS 
Tel: MElrose 5-5313 


KANSAS CITY (Mo.) 
Tel: SOuth 1-6545 


LITTLE ROCK 
Tel: FRanklin 4-8825 


LOS ANGELES 
Tel: DUnkirk 8-3168 


MILWAUKEE 
Tel: BRoadway 1-3021 


MINNEAPOLIS 
Tel: FEderal 6-6631 


NEW HAVEN 
Tel: ATwater 8-1638 


NEW ORLEANS 
Tel: EVergreen 2392 


NEW YORK CITY 
Tel: WOrth 4-2990 


PHILADELPHIA 
Tel: GReenwood 3-4477 


PITTSBURGH 
(Wilkinsburg) 
Tel: FRemont 1-6220 


ST. LOUIS 
Tel: CHestnut 1-2433 


SAN FRANCISCO 
Tel: YUkon 2-3713 


SEATTLE 
Tel: EAst 3-8545 


SYRACUSE 

Tel: GRanite 1-3074 
TULSA 

Tel: TE 6-2501 


MONTREAL, P.Q. 
Tel: WEllington 7-3521 


TORONTO, Ontario 
Tel: HUdson 3-2776 








The application-oriented 
“500” controls are typical 
examples of how 


CONTROLS TEMPERATURE . .. PRECISELY 


Fenwal Incorporated + Ashland, Mass. 
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DELRIN 


In Design 
Engineering 


For ready cutting and machining, Style 8701 Delrin rod is available 
in standard diameters 1%” to 3” standard lengths 4 and 8 feet. 


NEW GARLOCK DELRIN now ready to 
help you achieve the extraordinary in 
product design. 


This remarkable new material opens 
new horizons to you for creativity, 
product improvement and production 
economy. Just look at the unique com- 
bination of properties that make Gar- 
lock Delrin* superior in many ways to 
metals, as well as to many other widely- 
used plastics. 


® Metal-like strength and rigidity— 
high dimensional stability and fatigue 
endurance. 


€ Resilience comparable to spring 
steel. 


®@ Resistance to solvents unmatched 
by most organic compounds. 


@ Abrasion resistance superior to many 
metals. 


®@ Excellent electrical properties. 
® Low coefficient of friction. 


® Odorless, tasteless, non-toxic— 
pleasant, smooth to the touch. 


Best of all, Garlock Delrin retains 
these properties through a wide range 
of service conditions—temperature 
(—40°F to +250°F), humidity, and 
stress. 

Add, too, important Garlock “know how” 
... years of experience in the fabrica- 
tion of plastics, and unsurpassed mold- 
ing facilities. Result: a combination 
that can produce intricate shapes and 
custom-designed parts never before 
possible. Garlock design engineers can 
now work directly with you in creating 
advanced components .. . parts that 
replace other materials and do the job 
better at lower cost. 


Look to Garlock as the source for all 
your plastic needs—Teflon* (TFE and 
FEP), Nylon, Polychlorotrifluoroethy- 
lene (C.T.F.E.), and many other plas- 
tic materials. For complete information 
on what Garlock offers in the way of 
materials, facilities, and technical 
assistance, call your local Garlock rep- 
resentative at the nearest of our 26 
sales offices and warehouses through- 
out the U.S. and Canada. Or, write for 
Catalog AD-177, Garlock Inc., Pal- 
myra, N.Y. 


GA RL OQ K 
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Canadian Div.: Garlock of Canada 
Ltd. Plastics Div.: United States Gas- 
ket Company. Order from the complete 
line of quality Garlock products 
... Packings, Gaskets, Seals, Molded 
and Extruded Rubber, Plastic Stock 
and Parts. 


*DuPont Trademark 





Most versatile 
transmission 
ever developed! 


SPRING REACTION ARM 


Incorporates a series of leaf 
springs which provide pro- 
gressive overload capacity, 
reduce shock loading, and 
prevent internal damage to 
the unit. 


TORQUE RELEASE ASSEMBLY TYPE “A” 


A mechanical attachment— 
integral with reaction arm— 
which provides complete dis- 
engagement when a pre- 
selected torque is exceeded. 


FRICTION REACTION ARM 


A spring-loaded friction clutch 
combined with the reaction 
arm assembly. Designed to 
slip at a preselected torsional 
overload. Restores normal 
operation automatically when 
overload ceases. 


TORQUE 
RELEASE 
ASSEMBLY 
TYPE “B” 


A mechanical at- 
tachment—sep- 
arately mount- 
ed—which pro- 
vides complete 
disengagement 
when a prese- 
lected torque is 
exceeded. 


Engineered Equipment for Ai 


rcr 


MANUAL FRICTION CLUTCH 


Permits manual engagement 
and disengagement of the 
unit. Provision is made for 
adjusting the clutching pres- 
sure as well as compensating 
for wear. 


ysl 
TORQUE LIMITING CLUTCH 


Mechanical modification of 
the electromagnetic clutch 
assembly to provide auto- 
matic disengagement when a 
preselected load is exceeded. 


t and Industry 


AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY -« 


Offices in Los Angeles and Dallas 
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PATENTED 


ELECTROMAGNETIC CLUTCH 


This modification of the 
manual friction clutch pro- 
vides remote control of the 
unit by means of solenoid 
actuation. 


im 
| 


| | 
| 


DIRECT MESH ATTACHMENT 


Permits 2-speed operation 
through a manually operated 
— mounted on reaction 
ub. 


For complete infor- 
mation, write for 
Catalog /R-61 or contact 
our nearest office 
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Small parts for big equipment 
stand up better when they are 
centrifugally cast by Shenango 


When manufacturers of rugged, heavy-duty equipment order bushings, 
bearings, sleeves, seals, liners, rings or other symmetrical small parts, they 
quite frequently specify Shenango centrifugal castings. There is good reason 
for this. Precision spin-casting by Shenango always provides a dense, even 
grain structure which means more resistance to shock and wear. Also, since 
Shenango operates one of the country’s largest and most modern and effi- 
cient centrifugal foundries and machine shops, large orders are filled with 


speed and precision. Send us your inquiry today. A 
ee 


CENTRIFUGAL CASTING DIVISION 


THIS 1S SHENANGO! 


iron ore pig iron and coke 


ingot molds and stools centrifugal castings 


tmeShenangsgo y | , 
FURNACE COMPANY tebe twannpertation 
DOVER, OHIO 


® 
Copper, Tin, Lead, Zinc Bronzes »« Aluminum and Manganese Bronzes + Mone! Metal « Ni-Resist « Meehanite Metal + Ductile Iron 
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ODYEAR EXCLUSIVE! 
ID YOUR OIGN OF V- 


P 


Goodyear V-Belts’ precision matching 
comes from this exclusive close-tolerance 
matching equipment that length-codes each belt 
to 1/32”. Most other belt manufacturers code 
only to 1/10”. 
Goodyear V-Belts’ precision 
matching assures standout 
performance. Example: only 28 
COMPASS-V-Steel Belts handle 
this big steel saw, normally call- 
ing for 42 belts. Result : the steel 
mill saved $500 at the original oo iis 
installation — will save more at ag EE ammemnee- 
every belt change. oe 
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THE GREEN @ EAL 
BELTS CODED 10 1/32 


September 14, 1961 


Here’s your assurance that every belt in 
a set matches in length—pulls together for 
maximum trouble-free horsepower hours 


What’s more, the Green Seal means — 


Dimensional stability that lasts the life of the belt—-thanks to 
shrink- and stretch-resistant “muscles” of 3-T Process Cord or 
airplane-type steel cable built into each belt. 


Satisfactory performance even when subjected to dampness — 
because of special mildew-inhibited compounds. 


The most complete line of V-Belts anywhere today — always 
within easy reach through a nationwide network of distributor 
stocks. 

The proper selection of V- Belts to meet your requirements with 
the help of the G.T.M.— Goodyear Technical Man — America’s top 
belting specialist. 

So make the GREEN SEAL your sign of savings—in both time and 
money—by calling your Goodyear Distributor. Or write Goodyear, 
Industrial Products Division, Akron 16, Ohio. 


Lots of good things come from 


GOOD, YEAR 


INDUSTRIAL PRODUCTS 


al, Compass—T, M.'s The Goodyear Tire & Rubber Company, Akron, Ohio 
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WARNER 
Electro-Pack 


New Warner ELECTRO-PACK 
Clutch Brake Drive with torque 
ratings of 10, 60, and 240 Ib-in. 


CLUTCH-BRAKE DRIVE 


Complete new “‘package 
drive”’ puts automatic 
cycling on your machines 
without engineering... 


without machining! 


| WARNER | 


ELECTRIC | 


Sie. ntl | 


Get-detailed specifications 
on this new Warner Electro- 
Pack Clutch-Brake Drive 
Package—fill in and mail 
coupon now. 


Preassembled! Prealigned! 
Just bolt it down and wire it up! 


This ready-to-install Warner ‘‘package 
drive”’ gives you a fractional hp clutch- 
brake unit assembled and ready to 
couple to an input and output shaft. 
Simply bolt it in place, hook up the 
lead wires and it is ready to go— 
without costly engineering or machining! 
Rugged, reliable design 

Lightweight and compact, the 


ELECTRO-PACK delivers high- 
cycle performance with rapid heat dis- 
sipation and freedom from mainte- 
nance. Sturdier, widespread, long-life 
bearings run cooler under all conditions. 


Simple assembly, standard components 


The ELECTRO-PACK incorporates 
standard Warner. units, available all 
over the world. Service is simple, 
alignment fast and positive. 


WANE F ELEC TRIC 


Warner Electric Brake & Clutch Co., Dept. MD-9, Beloit, Wisconsin 
I'm interested! Send me full details on the new Electro-Pack 


Clutch-Brake Drive. 


Name 





Title 





Company 





Address 








City ___Zone 





State 





Stocked by Distributors in Principal Cities Throughout the World 


86 
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| need a bushing that will last more than a month! 


His problem: Metal-to-Metal wear that led to seizing and galling and 
then . . . quick failure. His remedy? Well, the use of a HAYNES 
cobalt-base alloy could be the answer. 


These alloys have low coefficients of friction and are unusually 
long lasting under Metal-to-Metal wear conditions . . . ideal for HANAN ES 
bushings and sleeves. And they can be supplied in the exact shape, to 
the exact dimensions, and with the type finish needed to do the job. ALLOYS 
But HAYNES alloys can do more than solve bushing problems. HAVNES STELLITE COMPANY 
They are used universally . . . wherever metal parts that must take a Division of 
beating are required. To help you get acquainted with the characteristics ia — 
of these alloys, write for our 32 page book. : 
Address Inquiries to Haynes Stellite Company, 270 Park Avenue, New York 17, New York niietenpaeniee Re cuaite Oasene “a 
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FRAME 26 


YOU CAN SEE THE EXTRA 


DEPENDABILITY 
BUILT INTO ReM FRACTIONALS! 


FRAME 30 


ae ft. 


Le try 


FRAME 330 FRAME 420 


new broad line offers ratings from 1/100 through 1/3 hp! 


R&M’s Special Application AC Motors feature extra 
dependability for your customers and offer wide design 
flexibility to you! Silent operation, compact size and 
minimum maintenance make these FHP motors ideal 
for powering office appliances, fans and blowers, small 
motor driven tools and countless other products. You 
can select from four frame sizes, 3” through 434” dia.; 
sixteen ratings from 1/100 through % HP; two, four 
and six pole speeds; three mounting arrangements; and 
four electrical types—capacitor start induction run, split 
phase, permanent split capacitor or polyphase. 

For long-life operation, Mylar is used to line the 
burr-free slot cells. Mylar has 8 times the dielectric 


strength of conventional insulation and stubbornly re- 
sists tearing and aging, to provide virtually permanent 
protection. Venturi baffles in each end head direct fan- 
driven air over and around coil ends in a “washing” 
action that quickly carries off heat, keeping the motor 
well within its rated temperature rise. The absence of 
centrifugal mechanisms and brushes further minimizes 
maintenance problems. 

R&M Special Application Motors are available in 
standard off-the-shelf designs. Should you require a spe- 
cial custom motor, R&M will recommend the optimum 
design, at no obligation. Write today for new R&M bul- 
letin 445-MD 


ROBBINS & MYERS, INC., Springtieid, Onio 


Fractional and Integral HP Electric Motors * Electric Hoists and Overhead Traveling Cranes * Moyno Industrial Pumps 
Propellair, Industrial Fans * R&M-Hunter Fans and Electric Heat * Trade-Wind Range Hoods and Ventilators 


Subsidiary companies at: Memphis, Tenn., Pico Rivera, Calif., Brantford, Ontario. 
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FRACTIONAL MOTORS 











1 special heat resist- 
ant varnish permanently 
insulates field. 


2 Mylar” insulation 
locked in burr-free slots. 


® ® i = ; Fa! # 
3 high velocity ait flow =o a . W 
cools motor windings. "WR reoibent cindn:’ V weltoul econ Vag 


4 lightweight, die-cast mounting styles 


. aluminum end heads. errr VA - 
5 choice of sleeve or | ( ( EE | 
ball bearings. ae OB J 


DuPont registered trademark. iS ae 
rigid base mounting reasitent ti aes "mounting 











ACCURATEREMOTE CONTROL 
FOR HUNDREDS OF PRODUCTS 


—=with Tru- Lay PUSH WA Controls 


If your products involve remote control—electrical, hy- 
draulic, pneumatic or direct-—TRU-LAY PUSH-PULL FLEX- 
IBLE CONTROLS can help solve your design problems. They 
provide positive remote control over short or long dis- 
tances—up to 150 feet from the control point. Because 
they operate while flexing, they can snake around ob- 
structions. They will not buckle. They are ruggedly con- 
structed, easily installed and operated, sealed against dirt 
and moisture, and will handle jobs with as much as 1,000 
lbs. input. PUSH-PULL CONTROLS are simple, have but one 
moving part, are noiseless and give a lifetime of accuracy. 
Mechanical linkages, on the other hand, are complex. wRaeay 
Unlike PUSH-PULL CONTROLS, they are made of many PUSH-PULL 
parts, wear at many points, and produce increased back- 
lash, vibration rattles and lost accuracy. 











THESE FEATURES HELP SOLVE DESIGN PROBLEMS 


Anchorages Swivel Action 


























Standard assemblies have end fittings with a swivel 
movement of + 8° to compensate for misalignment 
and rise or fall of lever arms. Swivel joints, and the 
sliding ends, are sealed against dirt and moisture. 


| PUSHR\\. DATA FILE SHOWS HOW 


TO SIMPLIFY, IMPROVE DESIGN 


e Write for your PUSH-PULL 
Data File. It contains a 
complete set of engineering | 
bulletins which describe in 
detail the operation of 
PUSH-PULL CONTROLS, their 
Machined bracket anchorage « can be furnished for = men ee 
mounting any PUSH-PULL cable at the swivel terminal 












































5 te ee ot | 


PUSH-PULL CONTROLS 


Automotive and Aircraft Division *« American Chain & Cable Company, Inc. 
601-A Stephenson Bidg., Detroit 2 
6800-A East Acco Street, Los Angeles 22 * 929-A Connecticut Ave., Bridgeport 2, Conn. 
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CAPABILITY 


is spelled 





Selection of the optimum attitude control system for a 
particular missile or space vehicle requires special tech- 
nical skills, facilities for conducting the necessary test 
program, and knowledge solidly based on related experi- 
ence. All these are available “in quantity” at Vickers. 

Actual experience dates back to hot gas servo studies 
initiated in 1955 and now covers the additional areas of 
hydrogen peroxide-powered reaction control, hypergolic 
bipropellants and secondary injection systems using 
either liquid (freon), or hot gas bled from engine com- 
bustion chambers. 

The facilities and skills responsible for these develop- 
ments in attitude controls are available to you as a vital 
aid in solving the problems of space-flight orientation. 
For more details, write for Bulletin A-5264, and/or call 


Special test facilities developed by Vickers Research : ae . 2 . 
the Vickers’ Application Engineer in your area. He is a 


and Development teams are used to evaluate nozzle 


designs, fuels, controls, instrumentation, etc. This thoroughly experienced practitioner in the “‘Programed 
setup is used in hypergolic bipropellant studies. Power’’* field. 


Nozzle designed for hypergolic bipropellant shown under test, flame 
temperature 5800°R. Exhaust flame is characterized by well defined 
series of shock diamonds. 


AERO HYDRAULICS DIVISION 


division of 
SPERRY RAND 
TORRANCE, CALIFORNIA CORPORATION 


DETROIT 32, MICHIGAN 


*PROGRAMED POWER IN: 


POWER TRANSMISSION 
ENERGY CONVERSION 
FLUID TRANSFER 


Space vehicle simulator used in development of attitude 
control systems weighs 2 tons, yet can be set in motion 
with a finger touch. Entire unit is supported on a 3-inch 
steel ball that floats on a hydrostatic bearing and is free 
to move in three planes: pitch, yaw and roll. 
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WE BROKE A DOZEN SCREWS, BUT 


we couldn’t make this sheet 
metal insert Spin in its hole! 


THE INSERT PROBLEM 
A hole punched in thin sheet metal 
doesn’t provide enough surface for 
threading. You often have to supply 
the threads by installing an insert. 


But the same hole doesn’t provide 
much surface for gripping, either. The 


insert spins. 


WHAT WE DID ABOUT IT 
The insert we tested was designed 
with an angular knurl around a cone- 
shaped gripping perimeter. Here’s what 
happened: 

First: When we mated the sheets, put 
in a screw, and tightened it in the 
insert, the screw pulled the insert 
toward the sheet. It also pulled. the 
teeth of the angular knurl more firmly 
into the edges of the hole, increasing 
their resistance to spin. 

We broke screws (No. 8, 10, 12, and 
Y, sizes) by overtorquing them. But 
the only effect on the insert was to 
tighten it. 


Second: When the insert was first 
pressed into the hole, the angular knurl 
displaced metal, squeezing it toward 
and into a groove around the bottom 
of the insert. This locked the insert 
against being pushed out before the 
screw was tightened. After tightening, 
the lock was intensified by the added 
squeezing pressure of the angular 
knurl. 


WE'LL SEND SAMPLES 

If you've had this insert problem, drop 
us a line on your letterhead. We'll 
send some Southco THREDS (that’s 
their name) for you to try. No obliga- 
tion, of course. Write Southco Div., 
South Chester Corporation, 237 Indus- 
trial Highway, Lester, Pa. 








THREDS ... AND THE ANGULAR KNURL PRINCIPLE 


Southco THREDS are installed by pressing into a single hole in the 
sheet, provide thread length equal to or greater than that of a 
standard nut. One insert fits any sheet thickness (see minimum 
requirement, last column in table below). Material is case hardened 
steel, Cad. plated per Fed. Spec. QQ-P-416 Type II, cl. 2, yellow 


iridite. 


ANGULAR KNURL 
(detail) 


Before 
Installation 





Teeth bite into edge 
of hole, force metal 
into locking groove 
at base of insert. 





Additional torque on screw in- 
creases force F, pulling teeth of 
angular knurl more firmly against 
sheet and putting extra pressure on 


metal in locking grove G. 


SOUTHCO THREDS™. . SPECIFICATIONS 





THREAD 
SIZE 


PART 
NUMBER 


Min. 

Weight | Sheet 
per M_ | Thick- 
(Ibs.) | ness 





4-40 NC 
6-32 NC | 
| 8-32 NC | 
| 10-24 NC | 
| 10-32 NF 








THREAD SIZE 





74-11-104-13 


74-11-108-13 


74-11-106-13 | % | .287 


74-11-110-13 | % | .278 
74-11-210-13 | 5%, | .278 


-185 


Ya 


1.22 





Ms 


—| .036 
1.99 





.278 





2.87 
2.51 d 








14-11-112-13 





372 


i= 


2.53 








74-11-125-13 | 372 


4.28 











74-11-225-13 | 1%, | .372 

















4.32 
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STRAIN-TEMPERED 


Unique combination of 8 properties 


Why do you bother with the costs and troubles of heat 
treating your machined parts? Make them out of Strain- 
Tempered bars, another Bliss & Laughlin first. 

Strain-Tempered can be tailored to meet your field 
service requirements for: 


« High tensile, yield, fatigue and torsional strengths 
(tensiles approaching 200,000 psi) 
« Excellent machinability « Dimensional stability 


« Comparable wearability ¢ Uniformity 


You pay only for the strength and machinability you 
really need. In Strain-Tempered steels the selection is 
wide, from the industry’s most complete line of high 
strength cold finished steel bars. This includes both 
carbon and alloy analyses, leaded or unleaded. 

Let us show you how Bliss & Laughlin can cut your 
costs and get rid of your heat treating headaches. 


Bliss & Laughlin has been producing cold finished steel 
bars for 70 years, Strain-Tempered bars for 30 years. 
Call on this experience! 


Leading 

Independent Producer 
of Cold Finished 
Stee/ Bars 


BLISS § 
LAUGHLIN 


GENERAL OFFICES: Harvey, Illinois MILLS: Harvey, Ill., Detroit, Cleveland, Buffalo, Mansfield, Mass., Los Angeles, Seattle 
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The Westinghouse BF Relay is helping the auto- feet. Another eliminated one of three panels. The 
motive industry solve its floor space problem. Westinghouse BF Relay is a new concept in relay 
One automotive customer was able to reduce the design tailored to space-saving needs of automa- 
length of a single control panel from 36 feet to 22 tion. As many as four BF Relays fit in the space of 
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one old style relay. Besides being small, per- sales engineer or write: Westinghouse Electric 
formance excels other machine tool relays. Learn Corporation, Standard Control Divi- 
how it can help you gain valuable floor space for sion, Beaver, Pennsylvania. You can 
more productive uses. Contact your Westinghouse be sure... if it’s Westinghouse 


Automotive 
industry saving 
thousands of 
dollars in floor 
Space with the 
new Westinghouse 
BF Relay 


Westinghouse BF Relays control six 
transfer lines built for the automotive 
industry by F. Joseph Lamb Co., Detroit. 
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FOR THE ENGINEER 


who can’t sleep nights 


If you’re losing sleep over a sticky problem 
in automatic control, AE can help—because 
AE has a reputation for making things work 
automatically. 

It’s not surprising, considering our unique 
experience in the design of circuits and com- 
ponents for automatic telephone exchanges. 


What’s more, AE relays and stepping 
switches are unique in their own right — 
because they’re built to have substantially 
zero variation in operating characteristics 
for life. 

As an example: the AE Class B Relay, illus- 
trated, provides hundreds of millions of 
operations with unfailing contact reliability, 
and seldom needs maintenance. For this 

















reason, it is probably the most inexpensive 
relay you can use where infallibility is an 
essential. 


AE relays and stepping switches are custom- 
made to your specifications — and are also 
available wired and assembled into complete 
control units. And we’re always glad to sug- 
gest specialized circuits that may cut your 
end costs. 


Want more information? Just write the 
Director,Control Equipment Sales, Automatic 
Electric, Northlake, Illinois. 


Also yours for the asking: Circular 1702-E, 
Relays for Industry, and a new 32-page 
booklet on Basic Circuits. 


AUTOMATIC ELECTRIC 
GENERAL TELEPHONE & ELECTRONICS 
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--- HARDLY A WHISPER 


Nuclear submarines like the SKIPJACK are 
designed to carry out underwater missions in 
utmost silence. That is why the hushed quiet- 
ness of Hoover Quality ball bearings makes 
them ideal for critical applications on this and 
many other types of equipment. 








pore 





Hushed quietness in a bearing is a promise cf excellent quality, 
superior performance and long life. 

And it’s no coincidence that Hoover bearings are exceptionally 
quiet. Hoover Honed bearing raceways are super smooth, superbly 
finished. Micro-Velvet balls are spherically accurate within mil- 
lionths of an inch and surface finished to microscopic perfection. 
These precision components work together in perfect harmony. 
We, at Hoover, know because every Hoover Quality bearing is 
checked electronically before it is shipped. 


Hoover Honed and Micro- Velvet are Hoover Trademarks 


hoouer 


BALL AND BEARING COMPANY 
5400 South State Road, Ann Arbor, Michigan 


Zone Sales | 8581 South Chicago Ave., Chicago 17, Illinois 
Offices and | 290 Lodi Street, Hackensack, New Jersey 


Warehouses 


2020 South Figueroa, Los Angeles 7, California 


hoower CONTROLS hoover quality FROM START TO FINISH 


High quality wire from which Hoover Micro-Velvet Balls are It’s easier to strike a match Hoover quality control meth- 
balls are made is produced made of the finest of chrome on plate glass than on the ods include non-destructive 
by Hoover’s Cuyahoga Steel alloy steel. Sphericity is meas- smooth finish of a Hoover electronic inspection of 
and Wire Division. ured in millionths of an inch. Honed bearing raceway. bearing components. 





CDF grade 160 


ew grade 2450P 





CDF grade 522 


three outstanding new laminates! 


High legibility letters, numbers or 
symbols can be stamped on this new 
warm punch, paper phenolic grade in 
the same die used for blanking and 
piercing! No separate operation is 
necessary . .., no registration prob- 
lems. Markings are permanent and in 
sharp contrast. Ideal for capacitor 
caps, terminal boards, panels, spacers, 
coil ends, socket bases. Meets NEMA 
X and XP requirements. 


Economical paper phenolic grade 
2450P can be punched warm and has 
improved mechanical strength and 
lower moisture absorption proper- 
ties. It is designed especially for 
mechanical and low voltage electrical 
insulation applications such as con- 
nector blocks, coil and bobbin ends, 
washers, plug and socket bases. Meets 
NEMA X and XP requirements. 


These are the newest materials of CDF research and 
engineering, developed to give you outstanding perform- 


ance at minimum cost. 


*Du Pont trademark 


Your inquiry is welcomed. 


® 


Excellent wet electrical and other 
improved properties make this new 
copper-clad glass fabric Teflon* 
laminate ideal for radar insulation, 
missile antennas, critical computer 
applications. Circuits based on this 
grade will show minimum drift under 
varying temperature and humidity. 
Also available without copper for 
such uses as high frequency insula- 
tion in wave guides. 


CONTINENTAL-DIAMOND FIBRE 


CONTINENTAL-DIAMOND FIBRE CORPORATION, NEWARK, DELAWARE ¢ A SUBSIDIARY OF THE er COMPANY 


S Please direct inquiries to advertiser, mentioning MACHINE DESIGN 
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DRAFTING EQUIPMENT 


actually pays for itself 


in increased efficiency 









Pat. Pending 





Ly 


NEW Torsion AUTO-SHIFT Drafting Table 


This new Hamilton drafting table combines truly imaginative engineering with an 
intimate knowledge of today’s drafting procedures. It offers exclusive “freedom from 
fatigue” features, plus a new design that can provide space economies of up to 47%. 


Investigate the EXTRA/EFFICIENCY only Hamilton delivers! 


St crreshLeore Manufacturing Company, Two Rivers, Wisconsin 



















EXCLUSIVE TORSION 


BAR MECHANISM 

permits effortless fingertip board- 
tilt adjustment. Counterbalance 
compensates for weight added 
to board by drafting machines, 
lamps. 


COMPLETE FILE- 
REFERENCE FLEXIBILITY 
File-reference facilities may be 
installed for use at either side of 
table—to fit any layout, tailoring 
the table to the draftsman, not 
the draftsman to the table. 


y Hamilton 


f It will 





room 


Sd 


_ 


2 
tf ey rrt te LLOTL. brings 
UNIT SYSTEM FILES 


EXTRA Maximum protection and st’ ge ca- 
EFFICIENCY pacity in minimum space. Ba 1 illew 


drawer has an exclusive tracing lift 

mechanism so that every tracing be- 

. epegs comes a top sheet, instantly accessible. 

to your drafting facilities Unit files stack in the arrangement 
that fits your needs and can be added 


th rough planned layo ut and to as your requirements grow, 


superior equipment performance 1S ERR 

Smart, modern, practical—MODUCOR 
is the better way to file roll tracings 
in limited space, with a minimum in- 
vestment. Three different tube sizes, 
with spring-activated doors, and label 
holders. Standard module construc- 
tion permits integration with other 
Hamilton file units. 


























L-CONTOUR DRAFTING TABLE 
A personalized work area unit for your 
top-level designer-engineer draftsmen. 
Completely flexible counterbalanced 
board combines with personal right- 
or left-hand reference and storage 
facilities to give you maximum efh- 
ciency and productivity. 





CL-100 Tabies Steelwood Drafting Tables Four Post Drafting Tables Tracing Tables 


Manufacturing Company 
Two Rivers, Wisconsin 


Litho in U.S.A. 





LICOLOGY 


Studles in Sieones 


HOW THESE TIME-TESTED MATERIALS 
CAN WORK FOR YOU 





Do You Control Motion? Restrain, Release It? 
Silicone Fluids Are Helping Rewrite the Rules 


Need a big-muscled spring to fit a pint- 
size space? You can now get a fluid spring 
1/40 the size of an equivalent coil spring. 
Need a hydraulic shock absorber with a | 
“flat-topped” energy absorption curve be- | 
tween minus 60 and plus 500 deg. F.? 
You can now get it. Want the two in one 
unit? You can get that, too. 

The common denominator of such 
high-performance devices is a series of 
Union CarpiveE Silicone Fluids. They | 
range in viscosity from 10 centistokes to 
100,000, with pour points as low as minus 
85 and flash points above 600 deg. F. 





MILLION POUND CAPACITY. This revolution- 
ary, patented 1,000,000-pound Taylor word 
spring utilizing the precisely known compressi- | 
bility of UNton Carbine Silicone Oil, is said to | 
be the highest force spring ever produced in a 
single unit. Only a foot in diameter, it could | 
support three of the largest locomotives. On top 
of it sits Taylor’s smallest liquid spring. Beside | 
it is a locomotive coil spring of almost the big 


spring’s size, but providing only 10 tons of force. | 
} 


COMPRESSIBILITY 
PLUS STABILITY 


Two of silicone fluids’ outstanding prop- 
erties contribute greatly to their growing | 
usefulness in a variety of hydraulic de- | 
vices including springs, shock absorbers, | 
torque convertors, dash pots, valve lifters, | 
many more. These are compressibility — 
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the highest known for polymeric fluids — 
combined with stability at temperature 
extremes. 


The per cent compressibility of UNION | 
CarBIwE L-45 and L-527 Silicone Fluids, | 
compared to conventional mineral oil, is | 


shown in the accompanying chart. The 

viscosity temperature coefficient 

( ae V210°F. r L-45 with nominal 
V100°F. 

viscosity of 100 ctsk. is 0.63. 


NAME YOUR OWN SPRING RATE 


Taylor Devices, Inc., of North Tona- 
wanda, N. Y., is one of the companies 
adapting these highly useful qualities to 
hydraulic equipment. In tension and 
compression devices, for example, using 
a stepped tubular piston design and L-45 
fluid, they achieve virtually any desired 
spring rate and force, within a compact, 
structurally stable mechanism. 

Again, in spring-shock absorbers where 
high mechanical energy is converted to 
heat energy, Taylor Devices find Union 
CarBivE Silicone Fluids greatly extend 
the useful work range of the units. 

Among the jobs such devices are per- 


2 4 6 s 
PER CENT COMPRESSION 


Compressibility of Union CarBiIpE 
Silicone Fluids vs. Mineral Oil 
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forming are: Scram-rod cushions in nu- 
clear reactors, taking impact loads on air- 
craft arresting hooks, cushioning aircraft 
radar antennas. In addition, they arrest 
circuit breaker mechanisms at interrup- 
tion, stop rolls of paper on paper ma- 
chines, and control feed rate of electrodes 


on electric furnaces. 


R AND D TO HELP YOU 


If you design hydraulic equipment for 
tough duty, your Union Carpe Sili- 
cones Man has a wealth of technical 
know-how on the ways Silicone Fluids 
can help you obtain outstanding perform- 
ance. Behind him are the vast experience 
and research of Union Carbide Corpora- 
tion in virtually every field of industry. 
We invite you to send at once for our 
comprehensive “Design File” on Union 
CaRBIDE Silicone Fluids for Mechanical 
Applications. It gives you in one handy 
package just about all you need to know 
about silicone fluids for your design re- 
quirements. Mail the coupon today. 


i ite), 
CARBIDE 


SILICONES 


Union Cars is a registered trade mark of 
Union Carbide Corporation. 


Silicones Division 

Union Carbide Corporation 

Dept. IL-4106, 30-20 Thomson Avenue 
Long Island City 1, N. Y. 

In Canada: Union Carbide Canada Limited, 
Bakelite Division, Toronto 12. 


Please send me free the “Design File” on 
Union Carbide Silicone Fluids for Mechan- 
ical Applications. 


NAME 


TITLE 





ComMPANY 


ADDRESS 





Ciry 





Metallurgical Memo from General Electric 


How do you hold together 
a supersonic sandwich? 


With a brazing alloy that becomes an 
integral part of the entire assembly . . . that’s 
General Electric’s vacuum-melted answer 


In brazing honeycomb laminations for high- 
temperature, high-strength applications, selection of 
the brazing alloy is at least as important as the metals 
to be brazed. If the braze is inadequate, the entire 
assembly is useless. 


General Electric’s vacuum-melting process produces 


a brazing powder for honeycomb applications which 
has exceptionally low erosion characteristics and 
offers top strength even up to 1800° F.! It also pro- 
vides superior “filleting” characteristics for better 
stress distribution in brazed joints. 


In addition to alloys for honeycomb brazing, G-E 
offers vacuum-melted brazing powders for general 
purpose and wide-gap applications. Each is of highest 
purity, uniformity, and reliability. May we send 
you additional information? Write: Metallurgical 
Products Department of General Electric Company, 
11159 E. 8 Mile Blvd., Detroit 32, Michigan. 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL @® ELECTRIC 


CARBOLOYe CEMENTED CARBIDES * MAN-MADE DIAMOND ¢ MAGNETIC MATERIALS © THERMISTORS ¢ THYRITE® © VACUUM-MELTED ALLOYS 
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Your local Gates Fieldma 





EPSP NETSY i 


can give you valuable technical 
aid for hydraulic hose 
applications 


CONTROL” a. 
LEVERS RESERVOIR 
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Diagram of hydraulic system in Blackwelder Fork Lifts for every farm materiai-handling opera- 
tion. White lines ‘ittdicate Gates Hose for hydraulic fluid operating lift, tilt and shift cylinders. 


The Gates Fieldman located near you 
is a highly-qualified hydraulic hose 
expert. He can share with you the ac- 
cumulated design experience gained 
by Gates from years of working with 
leading manufacturers of hydraulically 
operated equipment. He will be glad 
to work closely with you through all 
stages of design, development and 
manufacturing to assure top perform- 
ance of your hydraulic systems. 

In designing a hydraulic system, se- 
lection of the proper hydraulic hose for 
the job is an important consideration. 


Gates Hydraulic Hose is constructed to 
meet or exceed SAE specifications. It is 
a top-quality product of Gates contin- 
uing program of Specialized Research. 

Gates Hydraulic Hose is quickly 
available nation-wide in both wire- 
braided and cord-braided construction. 
It comes in a complete range of types 
and sizes for medium-pressure and 
high-pressure applications. 

Contact your nearby Gates Fieldman 
for expert hydraulic design aid. Ask him 
for Gates Hydraulic Hose Assemblies 
booklet, [H43. 


The Gates Rubber Company, Denver, Colorado 


Gates Hydraulic Hose 
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Reliance develops first line 
of solid state regulators 
for variable speed drives 


... gives you better circuits, 
precise control, less maintenance. 


Reliance has produced the first complete line of solid 
state regulators and exciters for variable speed (V*S) 
drives and Engineered Drive Systems. These new devices, 
using power silicon rectifiers and diodes in place of tubes, 
achieve precise motor control, 1/10% regulation at base 
speed, with response times up to twice as fast as tube- 
type regulators. Here is a major advance in variable speed 
control, and a major advantage for the industrial user. 
Reliance Drives with these new regulators are now 


available to you in 1 to 1500 horsepower. 


Reliance research and development brings you a more 
efficient drive than ever before ... and a notable refine- 


ment of already well-engineered systems. 


The pictures on the facing page tell the story. a 


RELIANCE... builders of the tools of automation 


MacuHiINneE Desicn 








& ai. Pies. 6 es | 


1. Heart of the system is new ‘‘Cardpak’’ 
control circuit, with transistors, capacitors 
and resistors to amplify feed-back signals. 





he we at tt . . ee ¥ Peer | 
4. Power silicon controlled rectifiers and 
diodes, instead of tubes, are among the 
most reliable components yet devised. 


7. Motor control is precise .. .1/10% regu- 
lation at base speed, with response times 
up to twice as fast as tube type regulators. 


10. The Super-T D-c. Motor... integral part 
of the V*S Drive. It’s rugged . . . absorbs 
repeated 100% overloads for one full minute. 


Septeraber 14, 1961 





2. Each plug-in “‘Cardpak"*moduleisacom- 3. Each V*S Drivecontrol systemis tailored to 
plete control circuit...can be quicklychecked your specific job... with ‘‘Cardpak "'circuits 
and easily replaced, if ever necessary. pre-engineered for reliability, fast delivery. 


stint sie _ ds 

















fem he : aaamee ad 
5. The rectifiers, mounted on copper plates 6. Complete panel can be checked quickly 
for heat radiation, operate over a wide for start-up and trouble shooting with the 
temperature range with no special cooling. optional test fixture ...one meter, one knob. 


J <3 
9. Operator's station centralizes drive opera- 
tion. Multiple stations, bench boards, pend- 
ent stations and special controls available. 


8. The Reliance V*S Drive control cabinet is 
35% smaller than conventional drives. 
Cabinet can be located where convenient. 


Your nearest Reliance Systems Engineer will give you all the 
facts... help you apply Reliance V«S Drives to your products 
and processes. Call him through the Yellow Pages, or write 
us direct. 


A-1689 


ELECTRIC AND 


ENGINEERING CO. e 





RELIANCE 


DEPT. 28-9, CLEVELAND 17, OHIO « 


Canadian Division: Toronto, Ont. 
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Gasket engineering 


GASKET SEALS 
FLANGE FINISH 


Smooth flanges usually help simplify gasket problems . 


but they raise machining 


costs. Can a gasket material compensate so well for flange roughness that machining 


How smooth do flange surfaces in 
gasketed assemblies have to be? Is 
there a gasket that will seal so effi- 
ciently that less machining of flange 
surfaces might be practical? 

To answer these questions, exten- 
sive tests were conducted at the Arm- 
strong Research and Development 

using rough (3000 micro- 
and smooth (5 micro-inch) 


Center, 
inch) 
flange finishes. 

Two different gasket materials were 


compared: one, a standard grade of 


costs can be reduced? 


E. M. SMOLEY 
Research Physicist 
Armstrong Research and Development Center 


as a function of time by the electro- 
mechanical air leakage tester devel- 
oped by Armstrong engineers. 

Many individual tests were run, 
using two smooth flanges, two rough 
flanges, or one of each. The results 
are condensed on the chart below. 

The curves show that AN-890 Acco- 
pac has far better sealability with 
either rough or smooth flanges—or 
one of each—than the compressed 
asbestos material. Even at the rela- 
tively low flange pressure of 1000 psi, 





a 
o 


LOG Q = LOG A-K LOG FP. Q -= 


to drop from 14 to 13 psi. 


SEALING FACTOR “Q” 


or one each 


100 


seal. Example: 


done at room temperature. 





Q = reciprocal time (minutes) for internal pressure 


KEY: A-AN-890; 2 rough flanges; 2 smooth flanges; 


B-Compressed asbestos; 2 smooth flanges 
C-—Compressed asbestos; 1 rough, 1 smooth flange 
D-Compressed asbestos; 2 rough flanges 


ACTUAL FLANGE PRESSURE — LBS./SQ. IN. 


Condensed results of sealing tests on smooth (5 micro-inch) and rough (3000 micro-inch) 
surfaces. ene my | efficiency plotted along vertical axis, with lowest point representing best 

t 1000 psi flange pressure, Accopac AN-890 (A) has a sealing factor of 
about 1.8; Curve B, a factor of about 3.6; other curves are off the chart. All testing was 


1,000 10,000 








compressed asbestos; the other, Arm- 
strong Accopac AN-890, a_beater- 
saturated rubber-asbestos material. 
Both were 1/32” gauge. 

In each test, air was locked in 
gasketed flange assemblies at an in- 
ternal pressure of 14 psi. Then pres- 
sure loss was measured and recorded 
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the unusual sealing ability of AN-890 
is evident. 

The superior performance of AN- 
890 is a result of the way it’s made. 


The patented beater-saturation proc- 
ess gives a more uniform dispersion 
of rubber on fiber—hence, AN-890 is 
a more compressible material. As a 
result, it has unusual conformability 
to flange irregularities. 
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o 
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GENERAL TREND 
OF COST CURVE 


‘= a 


RELATIVE COST (UNITS OF TIME) 


1000 250 63 16 
SURFACE FINISH (MICROINCHES) 


As micro-inch finish is reduced, ma- 
chining costs climb more and more 
steeply. (Chart: Machine Design.) 











These tests indicate that Accopac 
AN-890 offers definite promise of effi- 
cient seals at higher micro-inch flange 
finishes. Its use can make possible 
savings in machining costs that are 
well worth considering. 

Research on gasket performance is 
a continuing project at the Armstrong 
Research and Development Center. 
Our large library of data may already 
contain the answers to your specific 
sealing problems. We will be glad to 
make suggestions if you will send de- 
tails to us. Address Armstrong Cork 
Company, 7109 Dean Street, Lancas- 
ter, Pennsylvania. 


(Aymstrong GASKET MATERIALS 


Please direct inquiries to advertiser, mentioning MACHINE DESIGN 
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TEAMWORK BEATS SCHEDULE 
IN.MARKETING FIRST CORDLESS DRILL 











DIES DESIGNED AND CASTINGS DELIVERED 
IN THREE WEEKS BY DOEHLER-JARVIS! 


A ‘breakthrough’ product means’a race against time. 
Get it in production and on the market while it is still 
“hot” news. 

That was the situation Black and Decker faced in develop- 
ing the first “cordless” electric drill. 

A major time factor—the design and construction of dies 
and the die casting of three major elements of the revo- 
lutionary new product. 

The question put to Doehler-Jarvis—can you design and 
build the dies and deliver aluminum castings for the gear 
case, gear case cover and field case in three weeks? 

The answer—we did it! 

The first delivery of completed castings was made in 
three days less than three weeks. 

This is not a routine situation. But it is an outstanding 
example of how Doehler-Jarvis’ 57 years of leadership in 
die casting can work to your benefit in all circumstances. 
It was the design and engineering skill and experience of 
Doehler-Jarvis, together with their unmatched produc- 


tion facilities and know-how which helped Black and 
Decker meet its ultra-tight production schedule. 


But there was more to gain than speed. The die cast parts 
delivered to Black and Decker have the high strength, im- 
pact resistance and abrasion resistance needed to take 
rough handling; they are sound and dimensionally stable 
to permit and maintain close tolerance; and their attrac- 
tive finish adds extra sales value. 
You will find it to your advantage to talk to Doehler- 
Jarvis about die castings for your products. Contact the 
office nearest you. 

KB) 


Doehler-Jarvis : 


Division of National Lead Company « Genera! Offices: Toledo 1, Ohio 

Plants and Sales Offices: Toledo, Ohio; Grand Rapids, Michigan; Pottstown, 
Pennsylvania; Batavia, New York. 

In Canada: Barber Die Casting Co., Ltd., Hamilton, Ontario. 

In Brazil: Industrias Doehler do Brasil, S. A., Sao Bernardo do Campo, Sao Paulo, 
In Argentina: Doehler Argentina, S. A., Buenos Aires. 

In Great Britain: Metal Castings-Doehler, Ltd., Worcester, England. 





SQUARE D NORDAaK 


NnorRpak is a significant advance in the field of 

static switching. Like other static systems, NORPAak 

performs the functions of machine tool relays, stepping relays, 
latching relays and timers — all without contacts or motion 

of any kind. Like other static systems, NORPA@k is ideal 

for applications where speed is important—where reliability 
and long life are essential—where conditions make 


conventional magnetic devices impractical. 


But unlike other static switching 
systems, NORpaK otters the 
important advantages 

shown on the nextpage ....:. 


ACTUAL 


SQUARE J) COMPANY 





—A SIMPLER, FASTER, STATIC CONTROL! 


EASIEST TO APPLY 

The transistor NOR unit is the basis of NORPak. UNMATCHED SPEED 

All logic functions—AND, OR, NOT, MEMORY nworpak provides switching at rates up to 

—can be accomplished with combinations of 25,000 per second—faster than any other 

this single NOR unit. NORpAak is not compli- Ps industrial static system. 

cated—it’s easy to apply to conventional cir- 

cuits. Units are color-coded for quick identifi- SMALLEST COMMERCIAL 

cation. Simple DC circuit eliminates worry PACKAGES 

about phase relationships. NOR pak is available in the form of individ- 
ual components, or in completely engineered 
systems. Components are offered in 6 and 
20 paks, require only 1/4th the equivalent 
relay panel space, and weigh less than com- 
ponents of other static systems. 


EXTRA DEPENDABILITY 

NOR units have been time-tested in com- 
puter use for years. They are not subject to 
wear, will give top performance indefinitely, 
and provide unfailing circuit fidelity. 


SIMPLE TO USE 

Optional monitor lights give visual evi- 
dence of proper performance. Simple dynam- 
ic sequence tester checks individual NOR 
units in operation. 


EXPERT APPLICATION 

HELP 

Field specialists, factory-trained in all as- 
pects of NORpak, can give you on-the-spot 
answers to any application questions. 





NnoRpak is available as individ- 
ual components for application 
to specific control functions, or 
as completely engineered sys- 
tems ranging from the smaliest 
to the largest panels 








© Write for the complete story on NORPak 
—its theory, application and operation. 
Square D Company, 4041 North Richards 
Street, Milwaukee 12, Wisconsin 





D ... design leadership 


wherever electricity is distributed and controlled 
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Cision SHAFTS 


Universally specified for 
top performance and endurance 


WHEREVER shafts are used — in products for industry, trans- 
portation, or the home — they go further and do more if they’re 
U. S. “Custom-Engineered” Shafts. There’s a reason — U. S. Axle 
has over 40 years of specialized “know-how” ... backed by 
modern production facilities to translate your requirements into 
the accurate, efficient shafts you need. Precision-manufactured of 
finest alloy steels . . . heat-treated and shot-peened for added 
FREE brochure tells you why U. S. toughness and durability. For your next shaft application, specify 
Axle is your best source for pre- the best — specify U.S.! 


cision-made shafts. Write today. 


for prompt quotations, 
submit prints and specifications 


® 


AXLE COMPANY, INC. Busiest shafts 


in any business! 
Since 1920 ¢ Pottstown, Pennsylvania 
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When selecting roller bearing pillow blocks, remember 
it's what’s inside 
that counts! 


EET STL La 


MAXIMUM SIZE AND NUMBER 
OF ROLLERS for highest 


AND INSIDE LINK-BELT ROLLER BEAR- 
ING BLOCKS you'll find Link-Belt’s 
new spherical roller bearings . . . 
with big, mirror-smooth, highest 


able in adapter mounting and direct- 
shaft mounting types for shafts from 
1%e6” to 12”. Choice of two effective 
seals: all-purpose steel, multi-laby- 
rinth seals, or Dacron-contact seals. 


capaci 

os y capacity rollers; centrifugally cast, 
precision machined bronze retainers; For full details, | 
heavy, broad-shouldered inner rings. call your nearest 
All the best features of modern bear- Link-Belt office. 
ing design compactly unitized for Look under BEAR- 
utmost economy and long service INGS in the yellow ~ 
life. pages of your tele- 

Link-Belt spherical roller bearing phone directory. Ask 
pillow blocks are self-aligning. Avail- for Book 2760. 


wNK-Beur | 
x 


CENTRIFUGALLY CAST, 
PRECISION MACHINED 
BRONZE RETAINERS 
for smooth, quiet operation 








HIGH, HEAVY INNER RING 
FLANGES for ease of 
installation and removal 


SERIES 6800, 6900, 7800, 7900 have 
exceptionally rugged, two piece hous- 
ings—machined as two perfectly 
matched parts providing easy instal- 


ee 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To 
Serve Industry There Are Link-Belt Plants, Warehouses, District Sales 
Offices and Stock Carrying Distributors in All Principal Cities. Export 
Office, New York 7; Australia, Marrickville (Sydney) Brazil, Sao Paulo; 
Canada, Scarboro (Toronto 13); South Africa, Springs. Representatives 

Throughout the World. 15,4144 
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Helping to set a world speed record ...aU.S. PowerGrip “Timing’’® Belt is the key link in the drive train of 
this Mercury outboard. U.S. “Timing” Belts’ positive tooth engagement prevents slippage, insures perfect synchroniza- 
tion. These belts have high flexibility and strong gripping teeth, are backed by steel cord, permit more compact sheaves, 
need no maintenance. 
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Wherever the design and production of power equipment 
is involved, you'll find US Industrial Rubber Products...helping to simplify 
the design, improving the efficiency and reliability of equipment both 
new and old, adding to the profit of manufacturer and operator alike. 
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Providing better steering control for Clarke’s new 
Power Sweeper, a U.S. PowerGrip Flexible Coupling has 
eliminated cumbersome, costly metal parts and their 
need for lubrication... provides quieter, cushioned, yet 
responsive steering. These easily installed couplings not 
only compensate for lateral and axial misalignment, but 


reduce vibration and absorb jarring shocks. 
FC 103 
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Chosen for overall top performance, U.S. Royal 
V-Belts drive the edger blade on Western Tool & Stamp- 
ing Company’s powerful Edger-trimmer. These belts must 
withstand oil, dust, weather, and twisting. They must 
also deliver top performance at many different engine 
speeds. U.S. Royal V-Belts do the job... were chosen 
because they outperformed all competitive belts. 




















“Nothing short of spectacular,” says an Anheuser- 
Busch brewery manager about two U.S. SteepGrade Con- 
veyor Belts that lift wet 16-0z. beer cans at a 90° angle. 
The secret of this non-slip operation is SteepGrade’s 
“gripper cleat” construction which holds the cans firmly, 
yet gently, allows less pressure and belt speed, elimi- 
nates damage to cans and smearing of print. 


CB 124 











For every industrial rubber product need, turn 
to US. For Conveyor Belts, V-Belts, the original 
PowerGrip “Timing”® Belt, Flexible Couplings, 
Mountings, Fenders, Hose and Packings... 
custom-designed rubber products of every de- 


WORLD'S LARGEST MANUFACTURER 
OF INDUSTRIAL RUBBER PRODUCTS 


scription. Discover why U.S. Rubber has become 
the largest developer and producer of industrial 
rubber products in the world. See your U.S. 
Rubber Distributor or contact US directly at 
Rockefeller Center, New York 20, N. Y. 


United States Rubber 


MECHANICAL GOODS DIVISION 
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WHAT HOOK-LOCK IS 


HOOK-LOCK is a springless, posi- 
tive-locking latching device which 
is ideally suited for use on rigidly 
specified military transit cases as 
well as less expensive commercial 
containers. It provides high closing 
pressure and tremendous load- 
carrying capacity...is impact and 
shock-proof. HOOK-LOCK is so 
designed that it lies flat against the 
mounting surface whether in open 
or closed position. Since operation 
is parallel to mounting surface, no 
space for operating clearance is 
required. 


HOOK-LOCK lies flat against mounting surface, open or closed. 


New—HOOK-LOCK container latch...It’s flat! 


FEATURES 


@) Shock-proof—solid construc- 
tion...withstands high impact 
blows directly on the fastener. 


@) Closing pressure of 200 Ib. 
Where needed, pull-down pres- 
sure can be substantially increased 
by modification of operating lever. 


@ Tensile load capacity: 750 Ib. 


@ Compact—lies flat open or 
closed. Extends just 7/16" from 
container surface at thickest point. 















































@® Positive-locking and springless. 
Unaffected by arctic temperatures. 





i 
@ No operating clearance re- 
quired, because hook and lever ES 
move parallel to mounting surface. i 





IF YOU have questions regarding the possible application of HOOK-LOCK 
or other Simmons industrial fasteners to your particular needs, your inquiry 
will receive our immediate attention. Contact your nearest Simmons office 
or write direct. 


ey fl hi NONS FASTENER CORPORATION 


1756 North Broadway, Albany 1, New York 
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Here are eight more reasons why Miller Air Cylinders con- 
tinue to be the most economical and reliable cylinders that 
money can buy. These steliar features—including the new 
port seals—are standard Miller construction—yours at no 
extra cost. Thus, they provide appreciable savings in 
original investment—particularly for those who insist on 
“J. I. C.” quality throughout. Savings in operating costs are 
even greater, because these features are proven assurance of 

Now—with every Ft a Bi eee. woe i 7 nt ws 

Miller Cyfinder— longer cylinder life, greater efficiency, reduced maintenance 

Teflon-sealed Port and downtime. 

Seals that ‘Seal with Fe ie nas ? 

pressure” are pro- Specify ‘Miller’ for greater reliability and economy! Write 

vided as standard at for bulletin. 

no extra cost. They 

permit much faster 

positioning of lines 


and fittings, elimi- 4 | 
nate ‘‘overtighten- 
ing’’ damage, and 3 ; 
ft 
7NO16 York Road, Bensenville, Illinois 





seal perfectly against 
all operating media. 














A COMPACT COMPRESSOR FOR 


This compact compressor sup- 
plies 15 CFM at 5000 psi in a 
high pressure hose testing facil- 
ity. Similar machines are avail- 
able for pressures up to 6000 
psi, and volumes up to 80 CFM. 


HIGH PRESSURE AIR—UP 10 6000 PSI 


Joy High Pressure Compressors are easily portable, highly reliable sources for 
high pressure air for testing. Originally developed for military jet aircraft and 
guided missile programs, Joy Compressors in pressure ranges up to 6000 psi 
are field proven for reliability and durability. Currently, they are being used 
to test high pressure equipment, such as hose, valves, and fittings in numerous 
Research and Development installations. 

These high pressure compressors are compact, multi-stage, V-type machines 
which are designed for continuous operation. They can be supplied for either 
electric or gasoline motor drive, and can be sxid-mounted or equipped with 
wheels for complete portability. 

If you have testing facilities which require extremely high pressure air, 
it will pay you to get complete details about the Joy machines. Write for 
Bulletin 1014-64B. 





Fans and 


Dust Collectors Blowers 
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Joy Manufacturing Company 
Oliver Building, Pittsburgh 22, Pa. 


In Canada: Joy Manufacturing Company 
(Canada) Limited, Galt, Ontario 
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Allied Chemical — Plastics Division 





PLASKON ALKYD AND ALKYD 


Granular Type 


Putty Type 


P) MOLDING COMPOUNDS 


Impact Types 


PLASKON 
COATING RESINS 


PLASKON 
PHENOLIC RESINS 





Granular materials are designed 
‘for high-speed, fully automatic 
or semi-automatic molding 
operations. They include glass 
and mineral-filled grades. Con- 
tacts may be molded in or in- 
serted in a separate procedure. 


PROPERTIES 

Provide high arc and insulation 
resistance and dielectric values 
which are maintained at ele- 
vated temperatures and after 
exposure to heat and humidity. 
Molded parts have unusually 
high dimensional stability (min- 
imum aiter-shrinkage). This, 
plus the fact they are generally 
adaptable to rapid production 
cycies, permits endless repro- 
duction of precision parts. 


There are PLASKON Alkyd gran- 
ular types that conform to the 
MIL-M-14F specification, Type 
MAG and, the poly diallyl 
phthalate type, MDG. 


APPLICATIONS 

Tube bases and sockets, con- 
nactors, tuning devices, trans- 
former parts, potentiometer 
parts, motor controller parts, 
auto ignition parts, switch and 
relay parts. 


For encapsulation of small elec- 
tronic parts where delicate in- 
serts are to be sealed within 
a protective shell. Molds 
rapidly at extremely low pres- 
sures. Available in soft, putty- 
like sheets. Easy to handie — 
no mixing required. 
PROPERTIES 

For many applications the co- 
efficient of linear thermal ex- 
pansion will be found simitar 
to popular wire types (their 
thermal conductivity dissipates 
heat faster) producing less 
change in dielectric perform- 
ance before and after encapsu- 
lation. Conform to the MIL-M- 
14F specification, Type MAG. 


APPLICATIONS 

Resistors, capacitors, coils, 
transformers, small electronic 
devices. 


Reinforced with glass fiber for 
increased impact strength. 
Combines the electrical quali- 
ties typical of Alkyds with the 
high strength of glass fiber re- 
inforcement. Also retains 
excellent dimensional stability 
characteristics of all Alkyd 
Molding Compound types. Suit- 
able for compression and trans- 
fer molding. 


Grades available to conform 
with the MIL-M-14F specifica- 
tion, Type MAI-30 and MAI-60; 
and MIL-M-19833, Type GDI-30. 


APPLICATIONS 
Computer parts, synchros, coil 
forms, terminal blocks, con- 
nectors, stand-off insulators, 
heavy-duty circuit breakers and 
switch gear. 


A complete line of alkyd, urea, 
melamine, styrenated alkyc, 
silicone alkyd, modified phe- 
nolic, maleic and ester gum 
resins for the surface coating 
and printing industries. 


PROPERTIES 

Each resin is designed to de- 
liver specific performance 
characteristics such as gloss, 
superior gioss retention, chem- 
ical and solvent resistance, 
durability and rapid drying. 
APPLICATIONS 

Paints, varnishes, lacquers, 
printing inks and self-polishing 
floor waxes. Exterior and inte- 
rior appliance, automotive and 
industrial uses. 


A family of outstanding ther- 
mosets. Properly applied, they 
result in strong, rigid, dimen- 
sionally stable products. A new 
pre-mix resin permits prepara- 
tion of reinforced molding 
materials using the economical 
pre-mix method. 


PROPERTIES 

Unaffected by water, alcohol, 
oils, greases, mild acids and 
common solvents. Excellent 
heat resistance up to 700°F, 
when laminated with glass 
cloth. No marked change at 
freezing temperatures. Excel- 
lent electrical properties. Spe- 
cial grades offer extreme 
chemical resistance. 


APPLICATIONS 

Plaskon Phenolic Laminating 
Varnishes are widely used in 
decorative and electrical-grade 
laminates. New flame-retardant 
resins are available for switch- 
gear and printed circuits. A 
special resin has been devel- 
oped for aircraft and missile 
parts. Other uses include ther- 
mal insulation, battery sepa- 
rators, oi! and air filters; shell 
molds and foundry cores. 








PLASKON 
POLYESTER RESINS 


PLASKON HALON* 
RESINS TYPES VK & TVS 


PLASKON MELAMINE 


PLASKON NYLON-6 


PLASKON UREA 





A line of specially formulated 
resins for cost-saving pre-mix 
molding, which permit rapid 
production of parts of varying 
thicknesses, intricate contours 
or molded-in inserts. Molders 
can use their own reinforce- 
ments, fillers and catalysts. 


PROPERTIES 

Great strength and light weight 
in reinforced plastic laminates. 
“Built-in” molding advantages 
include pre-acceleration to 
speed production, rapid im- 
pregnation and excellent re- 
lease for matched-metal mold- 
ing. Plaskon Polyesters for 
matched-metal molding offer 
better mold release, higher 
gloss and less crazing than 
general-purpose resins. 


APPLICATIONS 

Boats, housings, translucent 
panels, furniture, packaging 
and aircraft componenis. 


Fluorohalocarbon plastics for 
difficult design problems. Easily 
extruded, compression and in- 
jection molded. Structure re- 
tards crystallization during 
slow cooling cycles after ex- 
posure to high temperatures— 
tending to maintain toughness, 
flexibility and clarity. 


PROPERTIES 

Built-in flexibility, radiation re- 
sistance and excellent mold- 
ability. Virtually unaffected by 
inorganic acids, alkalies or 
oxidizing agents. No moisture 
absorption. Easy to clean. Ex- 
cellent optical qualities. Trans- 
parent up to Y-inch cross 
section. Resistant to heat and 
cold: Type VK serviceable up 
to 350°F., TVS to 390°F. Thin 
sections can be flexed at 
—320°F. Good abrasion resist- 
ance, impact tensile and com- 
pressive strength. High volume 
and surface resistivity at high 
and low temperatures. Low di- 
electric constant and good 
power factor at high tempera- 
tures and frequencies. Non- 
flammable. 


APPLICATIONS 

insulation for hook-up wire, 
printed circuit boards, flexible 
cable and cable assemblies. 
Coil forms, tube sockets, ter- 
minal insulators, etc. Lining 
material for storage tanks, pipe 
lining, gaskets, “0” rings, etc. 
Caps for containers of highly 
corrosive liquids, 


A molding compound which 
provides the hardest surfaces 
attainable with plastics. 


PROPERTIES 

Excellent arc resistance, hard- 
ness, lightfastness. Inert to 
chemical and pharmaceutical 
reagents. Highly resistant to 
electrical tracking. Tasteless 
and odorless. Surpasses urea 
in resistance to acids, alkalies, 
heat and moisture absorption. 
Varying degrees of trans!ucency 
permit unlimited color range. 


APPLICATIONS 
Dinnerware, appliance hous- 
ings, electrical parts and wir- 
ing devices, cutlery handles 
and buttons. 


New types of molding and ex- 
trusion compounds different 
from previously available do- 
mestic nylon. A polymer of 
caprolactam. 


PROPERTIES 

Unusual toughness, abrasion 
resistance, self-lubrication, 
high heat-distortion tempera- 
ture, high strength-to-weight 
ratio and good chemical resist- 
ance. Less shrinkage and supe- 
rior dimensional contro! than 
other nylon types. Broader 
melting range—can be molded 
at lower temperatures and 
pressures. Superiur impact 
strength, better moldability in 
thick sections, easier pigmen- 
tation. 


APPLICATIONS 

Precision parts such as gears, 
cams and bearings. Small tub- 
ing, shapes, small and large 
rod, film, laminates, wire and 
rope covering. Parts requiring 
stability against oxidative em- 
brittlement at high tempera- 
tures. Fish line, heel lifts, pipe 
fittings, pipe, blown bottles. 





A molding compound that 
comes in an extremely wide 
range of colors — pure white, 
pastels and brilliant hues. A 
special housing type has been 
developed for large parts fab- 
rication. 

PROPERTIES 

Tasteless, odorless and inert. 
Resistant to grease, oil, sol- 
vents, heat, chipping and 
cracking. High dielectric 
strength and arc resistance. 
Excellent dimensional stability. 


APPLICATIONS 

Closures, wiring devices, stove 
and cabinet hardware, toilet 
seats, lighting fixtures, radio, 
appliance and other housings, 
cosmetic and jewelry contain- 
ers, buttons. 


BASIC TO AMERICA’S PROGRESS 
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FILLED UREA 


A-C® 
POLYETHYLENE 6 





An improved general-purpose 
molding compound available in 
black, NEMA closure browns 
and large-volume special 
opaque colors. 

PROPERTIES 

Tasteless and odorless. Highly 
resistant to electrical tracking; 
excellent arc resistance and in- 
sulation properties. Hard; 
lightfast; inert to chemical and 
pharmaceutical reagents. Often 
performs as well as cellulose- 
filled urea, differing mainly in 
opacity and color quality. 
APPLICATIONS 

Wiring devices, switch plates, 
closures, household circuit 
breakers and light industrial 
switch gear. 


A processing aid and modifier 
for use in injection molding, 
slush molding and extrusion. 
By varying the amount of A-C 
Polyethylene 6, you can tailor 
the resin melt index to meet 
any molding problem. 


PROPERTIES 

Tasteless, non-discoloring. Un- 
usually inert and very stable. 
Resistant to water, dilute acid 
solutions, arid basic solutions 
such as ammonium hydroxide 
and sodium hydroxide. Compat- 
ible with most hydrocarbon 
polymers. 


APPLICATIONS 

Adding smali amounts of AC 
Polyethylene 6 to high molec- 
ular weight resins shortens 
cycle times by increasing flow, 
improves color dispersion, im- 
proves gloss, permits use of 
better base resins, improves 
mold release, lowers pressure 
requirements and reduces in- 
ventory of grades needed. 


BASIC TO AMERICA’S PROGRESS 





TAILORED TO FIT YOUR NEEDS 


QUALITY MATERIALS AND CRAFTSMANSHIP 


FAST, DEPENDABLE DELIVERIES 


All yours with Bendix-Westinghouse Power Cylinders 


Dependability . . . quality . . . specialized engineering 
. . . quick delivery. If you’re seeking these features in 
power cylinders, your best source is Bendix-Westing- 
house. Our experience has been earned in nearly every 
imaginable application—light, medium and heavy-duty 
—standard and special—involving pressures up to 200 
psi air and 1800 psi oil on standard models, higher on 
specials. We maintain a large inventory of machined 
parts for standard units, and offer the flexibility to 


“tailor’’ power cylinder sizes and mounting arrange- 
ments to your needs quickly and accurately. Write or 
call for complete information on industrial product 
applications involving power cylinders from Bendix- 
Westinghouse. 

ROBOTAIR CHAMBER 
has optional rubber or 
neoprene diaphragm, 
delivers from 300 to 


3600 pounds force at 
100 psi air pressure. 


ROTOCHAMBER 
has neoprene dia- 
phragm, delivers 
from 900 to 5000 
pounds force at 100 
psi air pressure, 


Beacizxffestiughouse 


INDUSTRIAL PRODUCTS 
Bendix-Westinghouse Automotive Air Brake Company, Elyria, Ohio 
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OHIO / COLD DRAWN 
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features improved physicals, 
closer tolerances, better finish 
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Arrows indicate approximate center of weld line. After 
normalizing, cold drawing and annealing, the weld 
area cannot be detected even when the polished and 
acid-etched surface is magnified 100 diameters. This 
perfect microstructure makes Ohio Drawn-Welded, in 
every sense, weldiess — an ideal tubing for critical 
mechanical and pressure applications. In addition to 
cold drawing, a severe test in itself, non-destructive 
tests such as air, water, magnetic and eddy current, 
insure 100% acceptability. 


igs 





WELDED STEEL TUBING 


Now Available in Larger Sizes... 
Heavier Wall Thicknesses 


NEWS ITEM: 


Ohio Seamless is now cold drawing quality electric resistance welded steel tubing up 
to 74 inches with wall thicknesses to .344. Ohio Custom Made Drawn-Welded Tub- 
ing is here now — in greater range of sizes, wall thicknesses, finishes than ever before. 


TECHNICAL ITEM: 


Controlled normalizing assures desired microstructure... Precision cold drawing 
imparts special physical properties, assures uniform wall thickness, delivers closer 
dimensional tolerances and superior surface finish. 


ACTION ITEM: 


This all adds up to a new major-source capability that can help you design with new 
freedom, manufacture at lower costs. Mark your orders: Ohio Custom Made Tubing. 
Either welded or seamless, it’s your best buy whenever tubing is the best shape. 


OHIO SEAMLESS TUBE 


Division of Copperweld Steel Company + SHELBY, OHIO 


Seamless and Electric Resistance Welded Steel Tubing © Fabricating and Forging 


Representatives in principal cities. Check leading directories: 
THOMAS’, MacRAE’S, CONOVER-MAST, SWEET’S, FRASER’S. 
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Bethlehem circular forgings are available in carbon, alloy, and stainless steels, and some heat- 
resistant grades. 10 to 48-in. OD. 100 to 2,000 Ib. As-rolled or rough-machined to specifications. 


Which cost less, castings or circular forgings? 


In initial cost, a Bethlehem circular-forged blank is com- 
petitive with a cast blank. 

But that’s where the competition ends. 

Due to the hot working of the metal (our unique Slick 
Mill forges and rolls a circular product in one operation in 
one minute), forgings have better physical properties, 
greater strength than castings. 

HIGHER CUTTING SPEEDS— The uniform quality of 
Bethlehem circular forgings allows you to use higher cutting 


speeds. Machining time—both in roughing, and in hobbing 


ld for Strength 


) ... Economy 
-.. Versatility 


teeth — is cut; tool life is increased. And there’s no chance 
of sand damaging valuable hobbing tools. 

LESS METAL — You'll find, in many cases, weight can be 
reduced. The greater strength of a forged circular product 
permits thinner rim sections without sacrificing strength. 

Our sales engineers will be happy to give you the whole 
story on Bethlehem circular forgings—competitive initial 
cost, sure machining savings, possible weight savings, a 
better-quality product all around. 

BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export Sales: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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VALVES 


September 14, 1961 


* minimum space ° building block design 
¢ maximum control flexibility 


Here’s truly miniaturized, versatile precision control with surprisingly 
large flow capacity . . . Slim Line valves! Mount them singly to control 
clamping devices on jigs and fixtures. Or, bank them in manifolded groups 
of as many valves as you need, limited only by service and air requirements. 
Choose from 3- and 4-way types, for air, oil or water service, 

pressures to 125 psi, tapped ¥% or %4 in. NPT. 


Where space is limited and you require maximum precision and versatility 

to control one or a virtually unlimited number of small or medium size 
cylinders, diaphragms, pilot cylinders, or similar devices . . . you need Slim Line 
valves. Ask your nearby Hunt representative for proof. 


For more information, write for H 
Bulletin 612. Address Hunt Valve R) 
Co., Salem, Ohio, Dept. MD-961. QUICK-AS-WINK® AIR AND HYDRAULIC 


HUNT VALVE COMPANY DIVISION OF IBEC «© SALEM, OHIO 


3048 
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Right Angle Horizontal 


(write for Bulletin 2100) 











Parallel Shaft and Right Angle Horizontal Reducers 


es torque at low speed shaft 
. Tinos. Ratios: 68 Sim 202 $8 4 Oe 


RE a cdc. Heddon bes ee ee 
ment study and a background of 50 years experience make these units as 
dependable as the name “FALK”. A few of their many features are... 


PINPOINT APPLICATION COVERAGE Wide choice of sizes and ratios per- 
mits the most economical selection of a correctly rated unit for each applica- 
tion. In each series of parallel shaft and right angle reducers, cataloged 
sizes range up to 1,570,000 Ib-in. torque at the (11 inch dia.) low speed 
shaft. (Other standard designs to 25,000,000 Ib-in. torque; custom designs 
for higher capacities.) 


UNMATCHED VERSATILITY Tes: *benuhd 9 GUE Ailleber daslon peru 
economical modification to meet a multitude of specific requirements. Smooth, 
flat surfaces simplify mounting of motor brackets, backstops, brakes, and 
_ any number of other accessories. 


RUGGED HOUSINGS Sturdy housings not only provide maximum rigidity to 
maintain proper alignment of gearing, but also have the strength to support 
heavy overhung loads and withstand accidental blows. 


DEPENDABLE FALK GEARING Gecrs are selected with the proper pro- 
portions and hardness to provide the optimum combination of maximum 
durability and strength for high shock as well as uniform loads. 


BEARINGS TO SUIT THE OVERHUNG LOAD Standard reducers can meet 
custom-built requirements with optional stock bearings and shafts (at only 
a nominal extra chargé.) Maximum overhung load capacities are so great 
that for some conditions, still within the capacity of the reducer, extra strong 
supporting foundations and bolts must be provided. 


DOUBLE GEAR LIFE Standard double ended shafts can be reversed end for 
end to bring into contact the unused surfaces of the gear teeth for twice 
the normal geor life. 


SEALS FOR ALL CONDITIONS Standard equipment oil seals assure oil-tight 
and dirt-free gear units for normal applications. Standard abrasive and 
moisture-resistant seals available upon order. 


THE FALK CORPORATION, MILWAUKEE 1, WISCONSIN 
MANUFACTURERS OF QUALITY GEAR DRIVES AND FLEXIBLE SHAFT COUPLINGS 
—————- ind Distributors in most principal cities 
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ALL-MOTOR MOTOREDUCERS 


SHAFT MOUNTED DRIVES 


a GQOD NAME IN FNDUSTRY 


FALK, ALL-MOTOR, and STEELFLEX are registered trademarks 
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SINGER sews up a case with plastic! 


To design their new portable sewing machine case, Singer Manufacturing Company needed a tough, lightweight 
material. They chose a new Koppers high-impact plastic . .. DyLENE® 400 polystyrene. 

The case is exceptionally strong and weighs only five pounds! It’s as compact as a small piece of luggage; 
easy to carry, easy to store, and it’s attractive. 

High-impact DyLENE polystyrene is strong, durable; it molds cleanly without sharp edges, eliminating costly 
secondary operations. It has a high surface gloss and smooth finish. DYLENE can take rough handling, it won’t 
chip or break. DYLENE comes in a wide range of permanent colors. 
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Eight-foot giant 
weighs only 23 pounds 


This towering store display, molded for 
Green Giant, is an absolute traffic-stop- 
per. Because it’s molded from lightweight 
DyLitE® expandable polystyrene, this 
8-foot-high unit weighs only 23 pounds. 
DYLITE is strong, easy to mold to almost 
any size or contour, and easy to decorate. 
It’s a natural for any molded part where 
three-dimensional detail is a must. The 
Green Giant was molded by Weber 
Plastics, Inc., Stevens Point, Wisconsin. 


Learn how Koppers family of fine plastics can improve your product at less cost. 
Contact Koppers Company, Inc., Plastics Division, Dept. 126, Pittsburgh 19, Pa. 


September 14, 1961 


Plastic gives portable TV 
strong case against heat 


Magnavox needed a high-impact, heat- 
resistant plastic for front and back pieces 
on their new 19” portables, so they chose 
specially developed Koppers polystyrene 
— Dy Lene” 800. This easy-to-mold plastic 
has exceptional strength, a heat distor- 
tion temperature of 195° F, and it meets 
all Underwriters Laboratory require- 
ments. It molds to all colors in a glossy 
finish. Parts molded by Superior Plastics, 
Chicago, and Alma Plastics, Alma, Mich. 


New spreader made from 
corrosion-proof plastic 


This new lightweight Seymour spreader 
can dispense weed killers, insecticides, 
fertilizers, ice melters and seed, yet it 
never corrodes. The hopper is molded 
from tough SuPpER DyLANn® high-density 
polyethylene. No need to worry if you 
drop it...it won’t break. This spreader 
won't leak or absorb odors, and it’s easy 
to keep clean. Spreader molded by Amos 
Molded Plastics, Edinburg, Ind. for Sey- 
mour Mfg. Co., Seymour, Indiana. 


KOPPERS PLASTICS a 


KOPPERS 
Vv 


Please direct inquiries to advertiser, mentioning MACHINE DESIGN 














If gears rotated the world... 
CINCINNATI 


CUSTOM GEARS AND GEAR BOXES 
assure this kind of dependability. They 
are precision made, guaranteed to 
meet your specifications exactly! 


Ask for this brochure—CINCINNATI cus- 

} tom gears are made in all types to 72” 
diameter cut teeth, 39” shaved teeth, 25” 
ground teeth. 


better still... Send us your prints for quotation 


THE CINCINNATI GEAR CO. 
Cincinnati 27, Ohio 
@® Custom Gear Makers Since 1907 GEARS, good gears only 
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HEATER 


Designer’s Paradise 


Here are exciting design materials . . . fascinating 
and versatile. Nickeloid Metals are eager and 
willing servants in the hands of the expressive 
and resourceful stylist. Their potentialities are 
as unlimited as the boundless imagination of the 
mind itself. The effects that can be created are 
immensely varied, so very flexible giving you 
wide choices in luster, color, texture, patterns. 
The styling can be lavish or restrained; cool or 
warm; shimmering or satiny; soft or flashing. 
New vistas await exploration by the inventive, 
whether the use be decorative, structural, or for 
styling detail. Always, Nickeloid Metals are duc- 
tile, durable, workable, practical. 


NICKELOID METALS 


SINCE 1898 


NICKELOID 


.» THE METAL 
WITH THE 


BRIGHT 
OUTLOOK 


A modern metal, a metal for the times . . . func- 
tional, beautiful. At home always with high 
styling; equally responsive when called upon to 
serve in rough-and-tumble utilitarian and struc- 
tural assignments. Nickeloid Metals brighten 
the profit outlook with plenty of eye-appeal and 
sales-appeal. You can choose from: glinty hard, 
mirror-like Chromium — soft, mellow, rich- 
looking Nickel — glowingly warm Copper — 
radiant, gold-like polished Brass. Nickeloid Metals 
add a shimmering luster to thousands of prod- 
ucts used in home, in office, in commerce. These 
sheets and coils are pre-finished, ready for mass 
production. 


CANISTER SET 





TABLE BROILER 


Details Sent Free 


All who design, style, or manufacture will want 
to learn more about these versatile metals . . . 
will want to build a file of product information on 
the materials comprising the Nickeloid family of 
pre-finished metals. The data will include speci- 
fications and fabrication information. Metal 
samples for inspection are supplied for your 
file. Larger working samples for testing or for 
mockups will be supplied when details of the 
proposed use are furnished. A sales engineer 
will be glad to show you exciting new applica- 
tions, to discuss metallurgical or fabrication 
problems, to help you develop cost comparisons. 
A letter will bring complete details. 


AMERICAN NICKELOID COMPANY 


America’s Pioneer Manufacturer of Pre-Finished Metals — Since 1898 
Peru 8, Illinois — MILLS: Peru, Ill. and Walnutport, Pa. 


SALES OFFICES in Chicago, New York, Cleveland, Buffalo, Los 
Angeles, St. Louis, Chattanooga, Boston, Philadelphia, Dallas, Salt 
Lake City, Seattle, Toronto. See the yellow pages of your telephone 


directory. 
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CAGEROL 


CAG TYPE. 
HEAVY DUTY 
ot Oe Se ah) 


BEARING 


1 Exclusive crowned roller construction, elec- 
tronically gauged to insure precision contour 
and size uniformity. Relieved ends assure even 
load distribution. 


Flat ends fully engage integral race shoulders, 
provide maximum support. 


§ ® 
Proper guidance assured by tapered retainer 
pockets. The design insures balanced roller 
support and eliminates corner wear from edge 
* loading of straight pockets where retainer OD 
RY and pitch circle are coincident. 


Simultaneously punched pockets assure accu- 
racy of race and roller alignment. The black 
INCREASE EXPECTED LIFE UP TO 10 TIMES! ferrous oxide retainer finish absorbs and retains 
lubrication, reducing the friction coefficient. 
You need CAGEROL bearing performance if higher speeds and increased 
een <a : SAE 52100 steel outer race has optimum hard- 
misalignment have prevented the utilization of needle bearing load ness and surface finish. 
POINT OF RETAINER — 


capacity in your applications. Most important, CAGEROL bearings can POINT OF RETAINER — co oe wif 


ROLLER CONTACT J 
deliver up to 10 times more expected life where misalignment and ae HK 
increased speeds exceed the capabilities of ordinary and guided needle 
/ 
bearings. The difference is in the exclusive McGill construction that eal a | 
\ ROLLER PITCH CIRCLE 
features tapered retainer pockets for balanced roller guidance, crowned \ / 


| 


rollers, and black oxide retainer finish. CAGEROL bearings are inter- 


changeable with all heavy duty needle roller bearings — with or without Ask for Bearing Catalog #52-A. 


sieteaé te tein Sent oteie engineered electrical produets — 
s 7 re sizes. 


Cc : 

— 
McGILL MANUFACTURING CO., INC., Bearing Division . = i Lt: 
v 


N. Lafayette Street, Val iso, Indiana Pye : 
a0 ee ee precision needle roller bearings 
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These engineers are specifying San QhOe for plant 
construction. The most severe test of tube fitting 
design and quality is in plant construction. Many 
plants have been built using 10,000 to 20,000 or 
more Syn Qoe tube connections without a leak. 


You can spend days to find one leak among the thou- 

















\ 


7 " 


vreerrrrre sands of tube connections on a construction job. 





Insure plant start-up on schedule — specify Syn Qe 
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Standard Forge & Axle Co. forges 5-inch by 
\4-inch Pittsburgh Seamless Mechanical Tube 
ends down to 254” solid steel wheel spindle ends 
(cross section above). The Montgomery, Ala., 


STEP 











plant then machines and grinds bearing surfaces 
to .0005-inch tolerance to produce single -piece, 
20,000 pound capacity trailer axles. Trailer opera- 
tors benefit from higher payloads because... 


y 


a 


i 


| They Throw Away The Holes—And Save Weight — 


The trick in making a seamless 
steel tube is piercing a hole in a round 
of solid steel. 

But Pittsburgh Steel Company’s 
Seamless Steel Mechanical Tubing 
makes the full circle in production 
of trailer axles at Standard Forge & 
Axle Co., Montgomery, Ala. 

Standard, in effect, throws away 
the holes by forging the tube ends 
down to solid steel again, leaving 
only a hollow steel center and 
spindle section. 

The result: a lightweight, one-piece 
trailer axle made entirely from a 
single length of seamless tube—in- 


cluding load bearing wheel spindles, 
precision ground for bearing and 
seal seats. 

The advantage: assured 
strength and safety of seamless 
steel, plus, for example, reduced 
axle weight for trailer operators 
in a 20,000 pound capacity axle. 

Starting with a seamless steel tube 
5” x 4%” x 87%" for this particular 
axle, Standard upsets both ends, then 
swages them down to the shape of 
a spindle with a 25%” solid end. 

That’s deformation of the rough- 
est kind 

But Pittsburgh Seamless Mechan- 


ical Tubing takes it in stride, then 
bounces back under heat treatment 
with the physical properties required 
for precision finishing of the critical 
spindle surfaces, and the toughness 
necessary for a long life in hard 
service. 

And that kind of performance 
takes seamless steel tubes with 
exceptional internal soundness, 
consistent grain structure, and 
chemical and dimensional 
uniformity. 

Pittsburgh C-1040 grade Seamless 
Mechanical Tubing supplies these 
properties consistently —for this type 





After upset, Pittsburgh Seamless Me- 
chanical Tubes, with 5-inch OD and 
\4-inch wall, are swaged to solid steel 
spindle shape on drop forge, at right. 
Standard’s heat treating process re- 
fines grain, restores toughness of steel. 





a 


Standard Forge & Axle Sales Manager James A. 
Rumbley says Pittsburgh Steel Company, as 
longtime major supplier of seamless mechanical 
tubes, ‘‘leaves nothing to be desired in product 
or service.”’ 


Standard also produces high-strength inserted spindle trailer 
axle by inserting forged alloy steel spindle with 4.065-inch OD 
into 4.040-inch burnished ID of 5-inch seamless steel tube under 
50,000-pounds pressure. 


axle and for Standard’s high-strength either in product or service.”’ Standard’s specific requirements, or 


inserted spindle type. 
James A. Rumbley, Standard’s 
sales manager, says: 


That’s standard practice with 
Pittsburgh Steel—whether supply- 
ing seamless mechanical tubing to 


to yours. Be certain with Pittsburgh 
Seamless. Contact one of the district 
offices listed below. 


‘‘Trailer axles are high-weight 
carrying members subject to tre- 
mendous load shocks. So we use the 
finest materials available to assure 
our customers trouble-free service. 
Seamless steel mechanical tubes help 
us to do that, with complete safety 
and at less weight. 

‘*For many years, Pittsburgh 
Steel Company has been one of 
our major tubing suppliers. It 
has left nothing to be desired 


Pittsburgh Steel Company 


Pittsburgh 30, Pa. 


Grant Building . 


SS 


DISTRICT SALES OFFICES Dayton 
Atlanta Cleveland Detroit 
Chicago Dallas 


Los Angeles Pittsburgh 
New York Tulsa 
Houston Philadelphia Warren, Ohio 
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The TUTHILL Internal Gear Pump... and 
its advantages in reversing applications 


by E. H. Schanzlin, 
Chief Engr., Tuthill Pump Co. 


Extremely high reliability, proven 
in thousands of applications over a 
30 year period, has made Tuthill’s 
internal gear pump an industry 
standard. The Internal gear con- 
struction particularly adapts it- 
self to reversing pump applica- 
tions as indicated in the sketches 
at right. 


How It Operates 
Key elements are the rotor, idler 
gear and the crescent shaped par- 
tition. This crescent shaped parti- 
tion, shown in heavy black, is cast 
integral with a moving part called 
the idler carrier. 

In the drawing at left, power is 
applied in counterclockwise rota- 
tion to the rotor and transmitted 
to the idler gear with which it 
meshes. The space between the 
outside diameter of the idler and 
the rotor is sealed by the crescent. 
When the pump is started, there 
is an increase in volume as the 
teeth come out of mesh. This cre- 
ates a partial vacuum, drawing 
the liquid into the pump through 
the suction port. The liquid fills 
the spaces between the teeth of 
the idler and rotor and is carried 
past the crescent to the pressure 
side of the pump. When the teeth 
mesh on the pressure side the 
liquid is forced from the spaces and 
out through the discharge port. 


When shaft rotation is changed 
from counterclockwise to clock- 
wise, as in the drawing at right 
above, the idler carrier, (including 
the idler gear and crescent) auto- 
matically rotates 180° through the 
suction zone. This changes the 
directional flow within the pump 
without changing port positions. 
The idler carrier rotates in a cover 
casting fitted with stops so that 


HOUSING 


SUCTION ZONE 


ost Y 
COUNTERCLOCKWISE ROTATION 


the crescent can rotate only 180° 
—always through the suction 
zone. If rotation were again re- 
versed to counterclockwise, the 
crescent would swing back to its 
original position (shown at left 
above). 


No valves required... 
ports remain constant 
This unique construction permits 
positive reversing action, without 
any valves, and with the port 
positions remaining constant. In 
addition Tuthill’s reversing pumps 
provide all the other attributes of 
internal gear construction .. . 
extremely high reliability, com- 

pactness, and high efficiency. 
Reversing Pumps with internal 
gear construction pay particular 
dividends on applications where 
the pump must be driven from a 
reversing shaft or when machinery 
must be shipped without knowing 
the ultimate direction of the driv- 
ing unit. 
375 reversing pump models 
Tuthill offers a complete selection 
of over 800 different pumps in- 
cluding 375 different reversing 


CLOCKWISE ROTATION 


pump models for capacities from 
14 to 200 GPM; for pressures to 
400 PSI; and speeds to 1800 RPM. 
These include a complete selec- 
tion of stripped models for incor- 
poration into products. Specially 
designed housings, shaft exten- 
sions, relief valves and many other 
features can be developed by 
Tuthill’s engineers to meet the 
requirements of specific appli- 
cations. 

Catalog 105 contains complete 
information on all Tuthill Revers- 
ing Pumps. Write today for your 
copy. 


Typical Tuthill Reversing Pump. 
Model 2RC has capacity of 5 GPM 
operating at 100 PSI, 1200 RPM. 


Tuthill manufactures a complete line of 
positive displacement rotary pumps in 
capacities from 1/3 to 200 GPM; for 
pressure to 300 PSI; speedsto 3600RPM. 


TUTHILL PUMP COMPANY 


953 East 95th Street, Chicago 19, Illinois 


Circle 291 on Page 19 Circle 292 on Page 19> 








DIAMOND 


cracks DESIGN BARRIERS 


New horsepower ratings* for DIAMOND Roller 
Chains, plus four new products, have opened 
up a whole new range of D1aAmMonpD Roller 
Chain applications for design engineers! 

Size for size, DIAMOND now gives you in- 
creased horsepower capacity, higher speeds, 
longer life, and greater economy in present 
applications . . . and suggests many new 
areas in which roller chain efficiency can 
be utilized. 


Example: Former ratings for 1” pitch roller 
chains permitted sprocket speeds up to 1160 
RPM; new ratings include speeds to 2800 RPM. 
Rated horsepower capacities formerly did not 
exceed 49 HP; new ratings exceed 150 HP.* 


*New speed and horsepower ratings are those established by the 
Association of Roller and Silent Chain manufacturers, of which 
DIAMOND is a charter member. 


é ext page for DIAMOND’s four 


product developments which may help you 
solve present special problems. 


Available now—new DIAMOND Stock Roller 
Chain, Sprocket and Coupling Catalog No. 760 
with new higher ratings for roller chains. 


DIAMOND CHAIN COMPANY, INC. 


A Subsidiary of American Steel Foundries 


402 Kentucky Avenue - Indianapolis 7, Indiana 





ROLLER 
CHAIN 


World's smailest 
bushing type 
chain! 

Actual Size 

.1475” PITCH 
.035 Lb./Ft. 


Tensile Strength: 
180 Lbs. 


For cameras, computers, recorders and other de- 
vices with miniaturized movements requiring 
strength, synchronization, and precision. Precision 
built of corrosion resistant, non-magnetic stainless 
steel. Stock sprockets available . . . or made to 
your specifications. Conveyor chain supplied with 
special attachments on custom orders. 


For additional information, request free Bulletin 


® REGISTERED IN UNITED STATES PATENT OFFICE 


These new products can help 
Solve your design problems 


DIAMOND > durctweld. 


TOP PLATE 


CONVEYOR 
CHAIN 


Costs less to buy 
and less to maintain 


@ Case hardened 
bushed joints and 
deep sprocket alignment 
for greater loads and speeds 


KF @ Streamlined under-surface is 


easier to clean. 


DiAMOND “Projection welds’ produce a perma- 
nent metal fusion as strong as the metal itself. 

Duraweld eliminates rivets, attachments and 
extra fittings. Duraweld is easily detachable at any 
joint. Links are interchangeable with links of 
other roller chains of the same general type and 
may be used on existing rails. 


Request free Bulletin 











DIAMOND CHAIN COMPANY, INC. 


A Subsidiary of American Steel Foundries 


402 KENTUCKY AVENUE ¢ INDIANAPOLIS 7, INDIANA 





DIAMOND 


™ 


FLEXIBLE 
COUPLINGS 


Shaft-rated for selection 
by shaft diameters! 


Hi-Cap Couplings 

give you 

@ Lower Cost 

@ Bearing and Shaft 
Protection 


@ High Torque 
Capacity 


Hi-Cap 

means High Capacity 

All working parts are heat treated steel, hardened 
to give greater resistance to wear and longer serv- 
ice life. Hi-Cap Couplings can be quickly in- 
stalled, aligned and connected without special 
tools. A single pin easily connects the coupling 
chain. Removal of chain completely disengages 
the driving and driven units. Available in Finished 
Bore and Taper Lock. 

Request free Bulletin 


The trademark Hi-Cap is the property of Diamond Chain Company, Inc. 
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Gold in Them Thar Hills? 


ORE than half of the engi- 

neers working for industry 

in this country earn over 
$9600 a year, according to the 1960 
income survey by the Engineers 
Joint Council. For members of the 
National Society of Professional En- 
gineers, surveyed about the same 
time, the corresponding figure is 
slightly over $10,000. 

The median $10,000-a-year man 
in the NSPE survey has been out 
of college about ten years. But the 
upper ten per cent of engineers 
have reached that figure within 
four years of graduation, and the 
upper twenty-five per cent within 
six years. On the other hand, it took 
the lower twenty-five per cent nine- 
teen years to get there, and the 
lower ten per cent never made it. 

After ten years the upper ten 
per cent of engineers are making 
over $14,000 a year. But after 
twenty years this upper tenth group 
is over $20,000 while the median, 
or man in the middle, has reached 
only $12,000. 

The upper salary brackets, of 
course, are heavily populated by 
engineers who have become man- 
agers or who have gone into busi- 
ness for themselves. How do these 
groups look when separated from 
the “working” engineers? 

Half of the engineers in execu- 
tive-administrative work are making 


more than $13,000, according to 
NSPE. The upper tenth of this 
group makes over $26,000. Further 
separation of those in the highest- 
level engineering executive jobs 
(NSPE Professional Grade 8) re- 
veals that half of those VIP’s make 
over $22,000 a year, and ten per 
cent make over $47,000. 

Self-employed engineers do quite 
well, too. Half of those “own boss” 
types make over $15,000 and ten 
per cent over $34,000. 

Somebody has said that a sta- 
tistic is simply a number with a 
chip on its shoulder, It has also 
been said that figures can’t lie but 
liars can figure. So it is necessary 
to beware of drawing sweeping con- 
clusions from such data. However, 
it seems safe to say that engineers 
today have little cause to complain 
that their profession fails to offer 
opportunities for satisfactory, if not 
lavish, monetary rewards. 

Of one thing we can be reason- 
ably sure. Those in the upper. brack- 
ets didn’t get there by waiting for 
somebody else to pull them up— 
any more than the forty-niner 
waited for the gold nuggets to jump 
into his pocket. 


Ak Matimsileatt 
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How to set up and co-ordinate a 


Statistical Dimensioning Program 


K. A. BROOKS 


Endicott Development Laboratory 
General Products Div. 

International Business Machines Corp. 
Endicott, N. Y. 


Although the concept of statistical dimensioning was sug- 
gested over thirty years ago, few assemblies actually required 
this approach in the early thirties. Times change. Today, the 
mass production of some types of critically dimensioned as- 
semblies cannot be economically produced any other way. 
However, setting up a statistical dimensioning program is 
something more than the simple application of the laws of 
probability. It requires a closely co-ordinated program to make 
it function properly. Presented here is a guide to setting up 
such a program. 


HE technique of statistical dimensioning per- 
mits both designer and manufacturer more 
leeway with critically toleranced parts. It is 
most appropriate when parts are produced in quan- 
tity, when they must meet restrictive dimensional 
requirements, and when they are mated with other 
parts in an assembly which also has restrictive di- 
mensional requirements. 
Statistical dimensioning improves the way assem- 
blies function, while allowing all the dimensional 
tolerance possible for critical components. This pro- 
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cedure has made possible economical production of 
designs that are virtually impractical under the 
conventional limit tolerance method. 

Statistical dimensioning results in 
nificant benefits: 


three sig- 


l. Higher quality design through better fits and clear- 
ances, 

2. Lower manufacturing cost through wider part toler- 
ances. 

3. Less scrap and rework through use of process controls. 


@ Basic Considerations 


Under the conventional limit tolerance system, 
it is assumed that parts having dimensions on the 
extremes of the tolerance will be assembled with 
other parts with dimensions also at the extreme of 
the tolerance—at least some, or possibly all, of the 
time. Thus, component tolerances are assigned so 
that when all parts of an assembly have dimensions 
at the limit of the tolerances—giving the “worst” 
possible conditions—the assembly still performs satis- 
factorily. 

Overly cautious, say the statisticians. If the parts 
are mass produced and assembled in a random way— 
that is without selecting each part for size—it is 
highly unlikely that all the parts assembled into any 


Output 
distribution 


Output 
distribution 
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given group will actually be formed so the dimen- 
sions are all at one extreme of the tolerance limit. 

The total tolerance of an assembly will probably 
be considerably less than the sum of the individual 
tolerances—only half the sum if there are four parts 
involved. This is the heart of the statistician’s 
argument, To predict the total tolerance, take the 
square root of the sum of the square of the indi- 
vidual tolerances, rather than the sum of the tol- 
erances, 

In practice, the assembly tolerance requirement 
determines the individual tolerances allowed each 
part. Using the statistical technique described in 
Table 1, larger tolerances can be assigned to each 
part than under the more conventional procedure. 
Tables 2 and 3 show some practical examples. 

For example, in a two-component assembly, 70 
per cent of the assembly variation can be assigned 
to each of the components. In a four-dimension 
assembly, 50 per cent of the assembly tolerance 
can be assigned to each of the components—increas- 
ing the tolerance by 100 per cent over limit dimen- 
sioning. In a ten-dimension assembly, 30 per cent 
of the allowed assembly variation can be assigned to 
each component—an increase of 200 per cent. IBM 
is using the statistical procedure for a 60-piece as- 
sembly in which 13 per cent of the assembly tol- 
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Fig. 1—Process control output curves when, a, variation is equal to design tolerance; 5, vari- 


ation is somewhat less than design tolerance; 


¢, variation is considerably less than design 


tolerance; and d, variation is at the extreme of design tolerance. 
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give assembly tolerance, Fig. 1-1. 


Part Dimension 


ber of Blocks 


J 


#1000002 


Under conventional limit dimension- 
ing, individual tolerances are added to 


By 


Assembly 
Dimension 
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Block 
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998 1002 
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block assembly. 


ness is ignored for simplicity. 


Retaining. Individual Component 
Tolerances 


->{1000t002}« 


[component 
<_<. 998 1000 


ae Oe 
T= h ththth, 


=V4 (0.004)* 


= 0,008- £0004 in. 


i tee 


4000 + .004 = 





Fig. 


+¥———— 4000+ 008 ————_—+ 


Fig. 1-1—Limit dimensioning of four- 
Each block has a 
tolerance of +0.002 in., and square- 


1002 


dividual block tolerances, or retaining total assembly tolerance. 
sembly tolerance, in.; #=individual component tolerance, in. 


changing to statistical dimensioning 
procedure, two tolerancing possibilities 
exist: 
1. Retain tolerances for individual 
parts and reduce total assembly 
tolerance. 


2. Accept total assembly tolerance 
and increase tolerance for each 
part. 


An example of each possibility is shown 


3992 7008 in Fig. 1-2. 
1000+.002|1000+002 |1000+¢.002/1000+002 j~ 


If the four-block assembly must fit 
into a space that has an economical 
tolerance of +0.005 with a 0.001 in. 
minimum clearance, Table 1-1, under 
limit dimensioning the maximum 
clearance would be 0.027. However, 
under statistical dimensioning, the 
maximum clearance would be only 
0.0138 in., or about half the clearance 


Retaining Total Assembly 
Tolerance 





Four Block Assembly 
a o00F 008 >| 





3.992 4000 4008 


Te h Oe ee het te 


Assume bs Ps Is a 


0.016 = V4 r¢ 


t = 0.008= + 0004 





{1000+ 004 


1-2—Statistical dimensioning of four-block assembly by retaining in- 


T=total as- 





Table 1-1—Comparative Analysis of Limit Versus 
Statistical Dimensioning 
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Limit Dimensioning 
Mean dimension of four blocks 
Tolerance of block assembly 
Tolerance of space 
Minimum clearance 


Mean dimension of space 


Mean dimension of space 
Tolerance of space 


Mean assembly dim. 


Tolerance of assembly 


Maximum clearance 











4001 40074 4.0138 


Statistical Dimensioning 





Mean dimension of four blocks 4.000 
Total tolerance of each block 0.004 
Total tolerance of space 0.010 


Expected assembly variation = 
[4(0.004)2 + (0.010)2]%* = 0.0128 
or +0.0064 

Mean dimension for space = 4.000 + 
0.001 + 0. .007: 


ua 4.0074 + 
38 


Maximum clearance = 


0.0064 — 4.000 = 0.01 


Table 1—Basic Statistical Tolerancing 


under limit dimensioning. It is ob- 
_ which would give the better 


“I the assembly has been performing 
satisfactorily on a limit basis, then the 
approach becomes: “What tolerance 
can be assigned to the components 
while maintaining the same clear- 
ance?” If the total variation is 0.027 
— 0.001 = 0.026, and the space tol- 
erance melas at +0,.005, then 0.026 
= [4(X)? + (0.010)2]* and X = 
0.012 or +0.006. 

To maintain the same quality in the 
assembly as with limit dimensioning, 
the tolerance on the parts would 
increased from +0.002 to +0.006 in a 
statistical dimension design. 

This procedure assumes a distribu- 
tion of dimensions about an average, 
and since the controls employed serve 
to maintain this distribution, it is 
important to understand the ideal dis- 
tribution and of how to maintain it. 

The distribution desired is the classic 
“normal distribution.” A very wide 
curve shows a variation that is often 
too great. A narrow curve shows a 
variation that may be very difficult 
to attain in actual production. 

A standard deviation (7), which is 
a measure of curve width, is defined 
as the root-mean-square deviation of 
the observed values from their average. 
If Xi, X2, Xs, represent the observed 
values and X their average, then: 
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. + (Xn — X)? 7 
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From this equation it is obvious that 
every distribution has its own standard 
deviation. One standard deviation al- 
ways includes 34 per cent of the values 
in each direction from the average. 
But it is usually referred to as “plus 
or minus one standard deviation,” and 
this always includes 68 per cent of 
the values in the distribution. Within 
+20 of the average always includes 
95.5 per cent of the values and within 
+30 of the average will always be 
99.73 per cent of the values. 

The standard deviation becomes use- 
ful—since it is a measure of probability 
—in finding out what the chances of 
selecting average, near-average, or ex- 
treme dimensions. 

For instance, the chances of select- 
ing a part that has a dimension be- 
tween 20 and 30 (the tails of the 
distribution) is about 2 per cent for 
each of the two areas. Further, the 
chances of picking two consecutive parts 
at random from either of these areas 
is 4 in 10,000—the probability of 
selecting the first piece times the prob- 
ability of selecting the second piece. 

The more parts that make up an 
assembly, the less the probability of 
selecting more than one component 
that will have values in the tails. 
And, as this probability is lessened, 
the greater the tolerance that can be 
assigned to each component of the 
assembly. 
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erance is assigned to each component—increasing 
the tolerances over what limit dimensioning would 
allow by 700 per cent. 


© Statistical Analysis and Process Control 


All this is fine. But it won’t work unless parts 
are made so that each dimension for a batch of parts 
forms a near bell-shaped curve reflecting a normal 
distribution. Therefore, the heart of success lies in the 
use of statistical analysis and process control. This 
involves setting up the process so that the output 
conforms generally to a bell-shaped curve. It in- 
volves, too, a procedure that makes sure the 
output stays within this curve, and the average of 
the output is close to the mean print dimension. 

Some graphic examples show how the output of 
any control process might look. For simplicity, the 
mean dimension is 1.000 in. with a tolerance of 
+ 0.006 in. 


Example 1: Normal variation in process output 
is equal to the variation or tolerance allowed by the 
design, Fig la. A distribution with a variation that 
utilizes this full tolerance is completely satisfactory 
for the purpose of statistical dimensioning. From a 
practical manufacturing standpoint, however, such 
a situation might not be satisfactory because there 
is no allowance for drift of the process due to tool 
wear or variation in material. Also, each setup must 
be exactly on the mean dimension to avoid producing 
parts outside of tolerance. 

Example 2: Normal variation in process output 
is somewhat less than the variation or tolerance al- 
lowed by the design, Fig. 1b. A distribution with 


this type of process picture is completely satisfactory 
for the statistical dimension technique, and also prac- 
tical from a manufacturing standpoint. There is 
sufficient allowance for drift of the process, slightly 
different setups, etc. As a general rule, it is recom- 
mended that the normal variation of the process be 
no greater than 75 to 80 per cent of the part tol- 
erance. Allowance, however, may be greater for a 
stable process or less for a relatively unstable process. 

Example 3: Normal variation in process output 
is considerably less than allowable tolerance, Fig. Ic. 
Again, a distribution with this type of process pic- 
ture is satisfactory for both the statistical dimension 
technique and manufacturing. But it becomes im- 
portant with this kind of picture that the process 
be controlled toward the middle of the tolerance 
so that the condition in Fig. 1d does not occur. 

The process picture in Fig. ld is unsatisfactory for 
statistical dimensioning techniques because ef the 
high concentration of parts at the extreme of the 
tolerance. Since most of the parts are located in 
the “interference area” they will not assemble prop- 
erly; that is, the probability of selecting successive 
parts from the tail is dangerously high. 

It should be pointed out, however, that the proc- 
ess picture shown in Fig. lc is quite uncommon for 
statistical dimensioning. For economic reasons, parts 
are usually produced by the least expensive method 
that can maintain the tolerance and still benefit 
from the allowable variation. 


@ Co-ordinating the Process 


In practice the designer will confer with manu- 
facturing engineers on production methods to be 





A relay—known as the “permissive- 
make relay”—is the first complete as- 
sembly produced by IBM in quantity 
through the probability concept of 
tolerance accumulation. IBM has as- 
sembled more than one million of 
these relays and over 95 per cent of 
them have met performance specifi- 


cations without adjustment. 

Significant is the fact that initial 
analysis of the device indicated that 
it could not be produced economically 
under the restrictions of limit dimen- 
sioning. 

Gaps and clearances at the contacts, 
Fig. 2-1, are the critical mechanical 


Table 2—Permissive-Make Relay 


areas. To obtain the speed desired the 
normally open gap should average 
0.012 in. and the normally closed gap 
0.011 in. with a minimum of 0.002 
in. for the clearances, Table 2-1. Nine 
dimensions have tolerances which in- 
fluence the workability of the nor- 
mally open gap in the relay, Table 
2-2. 


Tolerances were computed on a 


probability basis, giving a total of 
0.0058 in. variation, while the arith- 
metic sum of these same tolerances 
would have been 0.016 in., or nearly 
three times the acceptable variation. 


Table 2-1—Tolerances for P-M Relay 


Limit 
Tol. 


+0.005 
+ 0.008 


Statistical Limit 


Statistical 
Tol. Tol. Tol, 


Clearance 
+0.0021 
+ 0.0029 


+ 0.008 
+0.005 


0.005 
0.006 


+0.0029 
+ 0.0021 


Normally open 
Normally closed b 


tees 


N/O contact gap 




















Armature open 

















Fig. 2-1 — Permissive- 
make-relay contact  sys- 
tem. 


clearance 


Table 2-2—Tolerance Analysis 

of Gap Variation 
oe 7 nes Tolerances 7 
Cc nt Di i (in.) 


0.003 
Actuator wire lifter ........... 0.003 
Wire lifter parallelism .... .. 0.001 
Base pad flatness and parallelism 0.001 
We CR ow Scinccccccecsccce GE 
SU SUE ede watiscccccceces Ge 
Armature flatness ............. 0.001 
Contact alignment ............. 0.001 
Contact wire alignment ........ 0.002 
Total gap variation 
(statistically dimensioned) 
Total gap variation 
(if limit dimensioned) ....... 





Actuator backstop 


0.0058 
0.016 
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employed. Their mutual aim is to specify the most 
economical method of producing the required di- 
mensions. The designer can help by rearranging 
the tolerances of the various parts to suit the proc- 
esses as long as the statistical accumulation of tol- 
erances will meet functional requirements; the square 
root of the sum of the square of the tolerances 
must be equal to or less than the required assembly 
tolerance. At the same time, the designer must 
remind manufacturing that a “normal distribution” 
with an average close to the mean dimension is ab- 
solutely necessary. 

Everyone connected with statistical dimensioning 
must recognize specific responsibilities. _Engineer- 
ing must understand the basic application techniques 
described, and also the necessity for producing parts 
to the required distribution. In addition, they must 
identify the dimensions on the drawing (at IBM 
this is accomplished with the note: “Statistical Di- 
mension”). 

Manufacturing engineering must design tools to 
produce parts around a mean dimension as required 


by the print specification. They must also provide 
proper identification of operations producing con- 
trolled dimensions. 

Quality control must set up the necessary controls 
on every job, and consult with manufacturing en- 
gineering to provide the adequate inspection equip- 
ment, They also assist manufacturing in setting con- 
trols, audit the lot by a final inspection on the con- 
trolled dimension, and determine process capability 
information obtained from the controlled processes. 


@ Manufacturing Problems 


Manufacturing must produce the controlled di- 
mensions following the instructions for manufac- 
turing and inspection as established for the process. 

Manufacturing encounters three stumbling blocks 
in trying to deliver this normal distribution close to 
the mean dimension. They are: 


1. Providing proper tool adjustment for process control. 
2. Insufficient knowledge of process capabilities under 
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Table 3—Pivot-Stud Assembly 


0005 Minimum clearance 
007 Maximum clearance 





z Counter plate 


Fig. 3-1—Pivot-stud assembly. 








@ 


~ 
(2) 


Component Tolerance 
(percent of total tolerance) 
o top] 
.e) oO 


‘SS 
© 


re) 
i?) 


| 





nm 
Oo 


In a pivot-stud assembly in a ratchet 
counter, the clutch disc and the ratchet 
gear must rotate freely, Fig. 3-1. The 
sum of their thickness dimensions must 
be less than the height of the pivot 
stud shoulder. The accumulation of 
the dimensions and tolerances results 
in a minimum clearance of 0.0005 and 
a maximum of 0.007 in. The varia- 
tion in the assembly clearance is 
0.007 — 0.0005 = 0.0065 in. 

The ratchet gear was changed from 
a three-piece assembly to a sintered 
: metal part. It was not possible to 

hold the 0.002 total tolerance on the 
0.168 dimension of the sintered metal 
part, necessitating an additional opera- 
tion. 

The variation in the assembly is 
0.0065 with an average of 0.00375. 
Using print dimensions on the pivot 
stud and clutch disc, the ratchet gear 
dimension is: 0.201 — (0.00375 + 
0.031) = 0.16625, which rounds to 
0.166 in. Average clearance in the 
rg f is 0.201 — (0.031 + 0.166) 


031 Foy | 
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For three component dimensions, 
Fig. 3-2, approximately 60 per cent 
of the assembly variation can be as- 
signed to each component. Thus, 
0.0065 (0.6) = 0.0039 in. total talerance 
for each part. Since nearly 0.004 can 
be used for each of these components, 
+0.002 is applied to the 0.166 and 
0.201 dimensions, and the remaining 
allowable tolerance for the 0.031 di- 
mension is calculated thus: 


0.0065 = [2(0.004)? + t?]% 
t = 0.0032 or + 0.0016 











The increased tolerances eliminated 
the grinding operation necessary to hold 
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Number of Variables in Assembly 


Fig. 3-2—Component tolerance chart. 


the tolerances on both the ratchet gear 
and clutch disc thickness. In the final 
analysis of the assembly, the tolerance 
on the 0.031 dimension was changed 
to +0.002. The assembly clearance 
is then 0.004 + 0.0035. 
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X-R Charts. X = dimension av- 
erage of samples, R = range of di- 
mension variation in samples. This 
is the oldest process control tech- 
nique. It requires the operator to 
sample production and set up high 
and low control limits on sample av- 
erage and range. A sample could com- 
prise five consecutive parts, but varies 
with circumstances. Periodic samples 
are checked against control limits 
established. Operation stops for ad- 
justment if a control limit is exceeded. 
Requires considerable operator train- 
ing and computation. 

Median Chart. Similar to the X-R 
charts. Control limits on dimensions 
are set up by quality control depart- 
ment on charts. Operator takes sam- 


ples at intervals, measures them and 
marks actual dimensions on chart. He 
circles median dimension, uses it as his 
indicator of product quality. As with 
X-R charts exceeding control limits re- 
quires operation adjustment. However, 
less operator training is required and 
no operator computation is necessary. 

Audit Inspection. This technique is 
normally employed after production 
but it can be used in lieu of other 
techniques for production where the 
operator has little or no control or 
influence on quality—that is when the 
process is very stable. It consists of 
random sampling and inspection of 
parts after production. Quality of 
entire run is judged on the appear- 
ance of the samples. 


Table 4—Four Quality Control Techniques 


Quality Precontrol. This technique 
was developed by Rath & Strong Inc., 
and Jones & Lamson Machine Co. 
It is the control technique favored by 
IBM Endicott. The technique uses 
control points somewhat narrower than 
the tolerance spread, though they do 
not reduce the tolerance or allowable 
variation. The technique fits well into 
IBM’s present practice of operator in- 
spection and does not require the op- 
erator to calculate averages or ranges. 
In most cases plotting is not neces- 
sary. Precontrol utilizes go-no go gag- 
ing (attributes) as well as variable 
(direct read) gaging. There are sev- 
eral precontrol plans and which one 
to use depends on the process picture 
width and the quality level desired. 











process control. 
3. Subsequent operations that affect controlled dimen- 
sions. 


With a fixed tool setup, some difficulty has been 
experienced in determining tool dimensions that pro- 
duce a near normal distribution with the mean near 
the print mean. This is particularly true for sin- 
tered metal, plastic molding, and punch and die 
tools. However by building good quality tools and 
establishing the process variation on the pilot order, 
these processes can be successfully controlled. 

Tool wear is a problem with certain processes. 
Working with dies in a press is a good example. 
Under limit dimensioning, manufacturing fixes the 
dies to start producing dimensions concentrated at 
one limit. The press is then run until the dimension 
of the output begins to hit the other limit. For 
relatively small lots of parts this is unsatisfactory be- 
cause of the concentration of dimensions at the ex- 
tremes of tolerances. Instead, it is best to start about 
halfway between the mean dimension and one ex- 
treme, then run until a steady stream of parts is 
produced with dimensions halfway between the mean 
and the other extreme. This produces a distribu- 
tion sufficiently close to normal to be satisfactory. 
And number of parts that can be run (since statistical 
tolerances are wider than limit tolerances) is rarely 
affected. 

The second problem area in applying statistical 
dimensioning is due to the ever-changing nature of 
process capability. Process capability is the varia- 
tion a machine can economically maintain over a 
number of different setups, It has been proved 
that when statistical process controls are used, the 
actual process variation is much less than anticipated 
by machine operators. With the aid of process 
control, a machine will hold tolerances that previ- 
ously were considered out of the question. 

Subsequent operations in processing cause addi- 
tional problems. For instance, a part may be cut 
on a broach and then heat treated. Or, a part may 
be roughed, milled and then locally hardened. 


Effects of the heat treatment will cause the mean 
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dimensions to shift and the spread of the distribution 
to increase. Often it is necessary to start by cutting 
the part so that it is out of tolerance and then 
allowing the heat treating to pull it into tolerance 
limits. Again, the most satisfactory method of de- 
termining how this is to be done is to run one or 
more pilot orders. 


@ Quality Control 


Statistical dimensioning requires process controls 
to make it work. Quality control can select from 
many generally accepted techniques for inspection 
and control. The four most common procedures 


are described briefly in Table 4. 


@ Implementation 


Now, what about setting up a statistical dimen- 
sioning procedure? At IBM, a committee was estab- 
lished. It consisted of representatives from engi- 
neering, manufacturing engineering, quality control, 
and manufacturing. The committee’s basic func- 
tion was to prepare material and instruction for 
the educational program necessary to make sta- 
tistical dimensioning succeed. In addition, the com- 
mittee co-ordinated the efforts of the various areas 
in adopting the program, and also acted as a con- 
trol group. 

Data and experience accumulated on different ap- 
plications were compiled and passed on to interested 
groups. A booklet was written to promote better 
understanding of statistical dimensioning by manu- 
facturing engineers and by IBM suppliers, Another 
booklet was prepared on quality precontrol to assist 
the department manager in instructing the operators 
in the use of process control. In addition, a wallet- 
size card was prepared for the operator with the 
basic steps of quality precontrol. 

A corporate standard written by the committee 
serves to assist the designer in the application of 
statistical dimensioning. 





Preload spring 


Filter moves indicator 
to show when the filter element 
needs cleaning. As the element 
becomes clogged in operation, in- 
creased pressure drop causes the 
element to compress the preload 
spring. Position of the filter ele- 
ment is indicated by an external 
pointer. Principle employed in a 
filter of the Rosaen Co., Hazel 
Park, Mich., distributed by Vick- 
ers Inc., Detroit, Mich. 
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Removable filter cartridge 
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Helical spring 


























Spring cage 


Spring holds liquid but permits passage of gas. Spaces between the coils 
of the helical garter spring, installed between the plate and the wall of a distilla- 
tion column, are so small that surface tension of the liquid prevents its passage. 
However, the lower surface tension of the gas permits it to pass through the spring 
spaces. Principle employed in a column by Julius Montz, Hilden, Germany. 
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Position controls size of a semicircular adjusting shim. Eccentric mount- 
ing slot permits the shim to provide three effective lengths. Principle employed 
in a tensioning device by Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
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Compression rod 


Flexures permit misalignment but 
provide torsional and axial rigidity. Two flex- 
ures in the bushing, each formed by two cuts 
perpendicular to each other, allow both angu- 
lar and parallel misalignment of the shaft sup- 


Regulation or shutoff 
is provided by the same poppet 
valve in a pressure regulator. 
Position of a manually-actuat- 
ed push - rod determines 
whether the poppet valve is 
controlled by the diaphragm 
or is free to be closed by inlet 
line pressure. Principle em- 
ployed in a regulator by Ben- 
bow Mfg. Corp., Culver City, 
Calif, 


ported by the bushing. Torsional rigidity is in- 
herent in the flexures and axial rigidity is pro- 
vided by a compression rod inside the bushing. 
Principle employed in a lathe by Alfred H. 
Schuette, Cologne, Germany. 
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Regulation Shutoff 
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Pressure positions magnet to oper- 
ate a flow-sensing switch. Any variation of 
flow rate past the adjustable restriction pro- 
duces a corresponding pressure change. Thus, 
the magnet contained in the spring-loaded, 
pressure-sensing piston moves to operate the 
reed-type switch. Principle employed in a 
switch by Gems Co, Inc., Farmington, Conn. 
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Wear-compensating fulcrum in a self- 
energizing disc brake assembly provides uniform 
brake response during the entire life of a brake 
friction pad. When wear of the pad moves the 
ball end of the supporting lever toward the brake 
disc, the lever rotates on the curved lower face to 
move the lower pivot also. Principle employed in 
a brake by BMD Gear Co., Aberfeldy, Scotland. 


-— Broke disc 


Friction pad 
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Vanes interrupt flux Pulse output 
to measure flow rate. Ex- 
ternal magnets produce a 
flux path in which a vaned 
wheel is rotated by the fluid 
flow. Variations in reluc- 
tance produced by changing 
position of the vanes induce 
readout pulses in the coils. 
Thus, pulse frequency is a 
function of flow rate. Prin- 
ciple employed in a flow 
meter by Bopp & Reuther 
GmbH, Mannheim-Wald- 
hof, Germany. Flow guides 


Impeller 


Cable positions pins 
to provide a quick-acting 
closure. When tension is 
applied to the cable, the 
pins are forced inward si- 
multaneously. When the 
cable is released, individual 
springs force the pins out- 
ward. Principle employed 
in a closure by Process 
Equipment Corp., Lodi, N. J. 
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Both drive and stop 
are provided electromagnet- 
ically in a de stepping mo- 
tor of an impulse counter. 
Alternate energization of 
opposed coils attracts the ro- 
tor poles in sequence, per- 
mitting counting rates to 
100 per second. Principle 
employed in a counter by 
Ringsdorff Carbon Corp., 
East McKeesport, Pa. 























Piston hits stop to control stroke length of an air- 
actuated dispensing pump. Thus, the quantity of mate- 
rial dispensed per stroke can be regulated by a simple me- 
chanical adjustment. Principle employed in a dispensing 
pump by Airmatic Valve Inc., Cleveland, Ohio. 


Total 
stroke 






























































Stop-adjusting nut 
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Two different 
pitches, used to cut 
the sides of the worm 
tooth, permit adjustment 
of a worm gear by axial 
movement of the worm. 
Thus, line contact can be 
maintained between the 
worm and wheel. Princi- 
ple employed in a worm 
gear by Flender-Works, 
Bocholt, Germany. 





Mirrors "stop" motion of a moving web to 


permit reading the output of a printing-machine 
cylinder. Speed of the rotating mirror drum is syn- 
chronized with the printing cylinder. Distance be- 
tween the mirror drum and the print being scanned 
is proportional to the repeat length of the print pat- 
tern. Principle employed in a print scanner by Leed- 
pak Inc., New York, N. Y. 
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of print pattern 
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Residual-magnet core holds the armature of a relay in the closed position 
after the actuating current is removed. The carbon steel core will retain the re- 
sidual magnetism up to three months. The armature is released by cancelling the 
field, either by sending a current through the winding in the reverse direction, 
or by applying the current to a second demagnetizing coil. Principle employed 
in a relay by Ellis & Frowd, New York, N. Y. 


Moving dimple forms contact in a commutator. A gold-foil 
diaphragm supported over a segmented switch plate is depressed 
by a revolving roller. The foil dimples in the bearing’s path, and 
sequential contact is made between the foil and the commutator 
segments. Principle employed in a scanning switch by Technology 
Instrument Corp. of Acton, Acton, Mass. 
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How to design 


FLEXIBLE COUPLINGS 


to match specific drive requirements 


J. R. GENSHEIMER 
Supervisor, Product Engineering 
Lord Mfg. Co. 

Erie, Pa. 


Flexible couplings are generally catalog items. But what if a cata- 
log selection that exactly fills the bill can’t be found? Best solution may 
be a coupling designed specifically for the job. Here are the design 
details for couplings that use an elastomeric flexible element. 


LASTOMERIC flexible couplings are based 
K on a simple design concept: Two hubs sepa- 
rated by an elastomer “cushion” provide a re- 
silient shaft connection that requires no lubrication. 
In practice, details of design and application vary 
widely. By altering the shape, size and/or composi- 
tion of the elastomer section, a broad range of 
performance characteristics can be provided. Ca- 
pacities of present designs range from 1/15 to 400 
hp, but these values are not limits. 
Design of an elastomeric flexible coupling is 
dictated primarily by the function of the coupling. 
Key element is the elastomer section which may 
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be stressed in shear or compression, depending on 
the specific design and operating requirements. 


@ The Elastomer Section 


For this discussion, static compression stress or 
static shear stress can be considered the stress which 
is exerted on the elastomer by normal rated torque 
delivery. Dynamic stress is that which is produced 
by cyclical forces or excitations originating from the 
power source or driven unit, or by excursions 
caused when misalignment is accommodated by 
the coupling. 

Static stress, if held to practical limits, is not 
the major criterion for determining service life of 
the elastomer. Fatigue life of elastomers is a func- 
tion of the severity and frequency of dynamic strain. 
Important, too, in obtaining maximum service life, 
is prevention of a return to zero strain once the 
initial strain due to normal operation is applied. 
When possible, the coupling design should permit 
static strain large enough to avoid a return to zero 
strain during deflection in the elastomer due to 
dynamic operation. 

Selection of a specific elastomer to perform the 
specific duties must include consideration of many 
factors. There is no one material which will satisfy 
all requirements in all applications. Good fatigue 
life, extreme-temperature resistance, and inherent 
damping are properties which can be “built-in” to 
an elastomer when required. 

Elastomers can also be compounded to provide 
effective internal damping for applications requiring 
the coupling to operate momentarily at critical fre- 
quencies or to pass slowly through resonance. Such 
damping will eliminate the need for auxiliary damp- 
ing systems which may otherwise be required to 
reduce high torsional amplitudes during such periods. 
Most elastomers, however, are amplitude, frequency, 
and temperature-sensitive. Thus, effective damping 
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Fig. 1—Simple shear-type coupling design with elas- 
tomer section bonded to parallel flange faces. 





Fig. 2—Shear-type coupling with tapered flange faces to 
provide constant stress in the elastomer section. 
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see 





can be determined only by thorough knowledge of 
the dynamic characteristics of the material at the 
specific dynamic conditions involved. 


© Shear-Type Couplings 


The shear-type coupling arrangement can be 
utilized to create many variations in flexible-cou- 
pling configurations and capacities. Two basic design 
criteria are: 1. Static stress. 2. Dynamic strain. 

Static stress is induced by the operating torque 
and should be between 20 and 100 psi. This limit 
depends on the properties of the elastomer as well 
as dynamic strain. 

Dynamic strain is the single-amplitude strain 
which occurs at maximum torque. It should be 
held to a maximum of 75 per cent of the static 
strain. 

Fig. | illustrates a basic parallel-face flange design. 
Maximum stress for a given torque occurs at the 
outermost fibers of the elastomer. This stress is: 


Tre 
BS mez a ie ag 
1.57 (rot — 134) 


Torsional stiffness is given by 


: 1.57 G (rot — 1r;4) 
Ky _ (2) 
L 
Fig. 2 shows a constant-stress coupling. Tapered 
flange faces provide a constant elastomeric strain 
and, thus, stress at almost any radius. 
For this design, strain can be expressed as 


a 
7 7 (3) 
2 tan a 
As this equation shows, strain e (and stress) at 
a given angle of twist, ¢, is independent of radius 
r and depends only on the included angle (2a), 
which is constant for a given design. 
From Equation 3, 
( G¢ 
eG — (4) 
2 tan a 
This equation is cumbersome to use. A more 
convenient expression for design calculations is 


T cos a 


2.09 (rS (5) 






































(b) (co) 


Fig. 3—Tube-form shear-type couplings: a, Single tube sec- 
tion; b, series tube arrangement for increased torsional wind- 
up; c, multiple-tube design for increased torque capacity. 


Fig. 4—Shear-type coupling with multiple elastomer shear 
sandwiches attached to parallel face flanges. 


Nomenclature 





= Cross-sectional area of elastomer sandwich, sq _ in. 
- Compression area of bushing, sq in. 
= Shear area at mean diameter of elastomer compres- 
sion bushing, sq in. 
Diameter of bushing pin, in 
= Torque reaction on bushing, Ib 
= Shear modulus of elastomer, psi 
- Shear spring rate of each elastomer sandwich, Ib/in. 
- Compression or radial spring rate of bushing, 1b/in. 
Shear spring rate of compression bushing, Ib/in. 
Torsional stiffness or torsional spring rate, lb-in./rad 
Thickness of uniform-section elastomer, in. 
Thickness of elastomer at radius r, in. 
= Length of socket for compression bushing, in 
- Number of elastomer sandwiches or bushings 
- Ratio of compression to shear spring rates 
- Any radius from torque axis, in. 
= Inside radius, in. 
Outside radius, in. 
Bolt-circle radius, in. 
= Stress, psi 
Maximum stress, psi 
Applied torque, lb-in. 
- Wall thickness of elastomer element, in. 
- Angle of taper of flange face, rad 
= Strain, in./in. 
= Rotational twist, rad 
= Torsional deflection or windup, rad 
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Corresponding torsional stiffness is 
_ 1.045 G (123 — 113) 
sin a 
= 0, 
1.045 Gr,3 
Ky = ————- (7) 
sin a 
Tube-form type couplings, which consist of con- 
centric metal tubes with elastomer bonded between 
them, are shown in Fig. 3. General expression for 
stress is, Fig. 3a: 
¥ 


‘ (8) 
27r2L 


Torsional windup 6 at torque T is: 


1 1 
7 ( 
r;? T22 


‘= coae 
47 LG 





Design Example 


Design a flexible coupling to connect an engine and 
a transmission. Given data are: Required torsional 
natural frequency of coupling fn = 900 cycles per min; 
maximum torque developed, 375 lb-ft; mass moment 
of inertia of engine and flywheel combination, li = 
30.2 in.-lb-sec?; mass moment of inertia of transmis- 
sion, Iz = 2.68 in.-lb-sec?. 

Torsional spring rate, Kr, required to provide the 
specified natural frequency fn, can be determined from 


60 Kr \*% ' Kr \% 
pa (S)*=0a8 (1) 
2a I I 


where | = Total effective mass moment of inertia. For 
this engine-transmission system, 


IhIz__— (30.2) (2.68) 


= ———_—__ = —________ = 2.46 in.-Ib-sec? 
(11 +12) (30.2 + 2.68) 


Solving for Kr, 


fr21 (900) 2 (2.46) i 
= —___. = ——______—- = 21,800 lb-in./rad 
(9.55) 2 


Torsional windup at rated torque will be 


r 375 (12) 
Se, ae —— = 0.206 rad (11.8 deg) 


Kr 21,800 

It is apparent that this amount of windup is im- 
practical for a compression-type coupling. A shear 
type must be designed. For a parallel-face arrange- 
ment, Fig. 1, using a design stress of 40 psi, the di- 
ameter can be determined from Equation 1. For 
brevity, r1 can be ignored unless its value nearly ap- 
proaches rz. Thus, from Equation I, 


% [ 3.75 (12) 


iy 
me Shs =| = 4.15 in. 
40(1.57) 


z 
ro = ( — - 
1.57 Smmax r 


and coupling diameter D = 8.3 in. 
From Equation 2, assuming G 
ness of the elastomer section is: 


100 psi, thick- 
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and corresponding torsional stiffness is: 


47 LG 
(+--+) 
er 


Greater torque capacity for a given diameter can 
be designed into this type by increasing the number 
of concentric tubes extending from each flange. 
Such a design is shown in Fig. 3c. Approximate 
torsional spring rates for this configuration can 
be determined by calculating torsional spring rates 
for each tubular section using Equation 10. Total 
spring rate is additive and will provide the windup 
for each tubular section. By substitution in Equa- 
tion 9, torque necessary to provide certain windup 6 
can be determined. Equation 8 will provide the 
shear stress for torque delivered through each 
section. 

Fig 3b shows a way for increasing torsional, an- 





1.57 Grot 1.57(100) (4.15)4 
wes Lette te a = 2.14 in. 
Kr 21,800 





Assume now that an electric motor is used as the 
power source rather than an engine. Accordingly, tor- 
sional impulses are of less magnitude but higher fre- 
quency. Assume also that the coupling must accommo- 
date | deg of angular shaft misalignment. Maximum 
permissible coupling diameter because of space limita- 
tions is 7 in. Only a small number of couplings is 
required, suggesting a fabricated design which uses 
available components. 

This requirement narrows the choices to two possi- 
bilities: 1. Tube-form type (Fig. 3). 2. Compression 
type (Fig. 5). Since tube-form couplings are not as 
suitable for accommodating misalignment, the latter 
type will be used. 

As a starting point, a bolt circle of 5.5 in. diam 
will be selected, using a bushing of the type shown 
in Table 1. A type II bushing (di = 1 in, de = 
1.37 in.) with an outer member length, w = | in., will 
be investigated first. Assume operating stress Smaz = 
200 psi. Force at bolt circle is 

T _ 375(12) 


r= 
Tp 2.75 


= 1635 lb 


Total required compression area Ae = 1635/200 = 
8.17 sq in. Then, number of bushings needed is N 
= 8.17/[1(1)] = 8. 

The shear deflection 5 due to 1 deg shaft misalign- 
ment is 


6 = 2.75 tan 1 deg = 0.048 in. (single amplitude) 
For a rubber wall thickness of 0.19 in., 


0.048 0.25 1 95 
e=- = 0.25 in./in. = er cent 
0.019 P ° 
Total strain would be 50 per cent. This result 
is excessive if high-frequency operation is contemplated. 
For such conditions larger bushings should be used 
to reduce total strain. 
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gular and axial resiliency by using two tube-form 
sections in series. As compared to the design of 
Fig. 3a, assuming equal dimensions of each of the 
elastomer sections, torsional windup at a given 
torque is doubled for the arrangement in Fig. 3b. 
In addition, resistance to angular and parallel mis- 
alignment is halved. Torque capacity is the same 
for both designs. 

Various degrees of flexibility or torque capacity 
can be provided by using a number of individual 
shear sandwiches attached to parallel face flanges, 
Fig. 4. Equations for determining torsional stress 
and spring rate in such designs are: 

T 


8 = — (11) 
T,NA 


AG 
Ky = K,Nn? = —— Nn? (12) 

Selection of a specific shear-type coupling design 
is influenced by several factors. Generally, con- 
figurations similar to those in Fig. 1 and 2 are the 
most economical to produce in quantity. For low- 
quantity usage with applications in the higher rat- 
ing range, designs such as Fig. 4 are usually the 
most economical. Many shear-sandwich designs 
are readily available off-the-shelf, eliminating the 
need for new tooling to produce the coupling. 

Coupling designs shown in Fig. 1, 2, and 4 will 
readily accommodate shaft misalignment because 
they are inherently soft (spring rate) in a direction 
perpendicular to the shaft axis, as well as in “cock- 
ing.” Also, where longitudinal space is critical, 
capacities can be increased by increasing the diam- 
eter rather than length. Torsional spring rates can 
be changed easily for a given diameter by varying 
the elastomer wall thickness or the included angle 
(2w), Fig. 2, or by incorporating another elastomer 
with a different modulus. 

Where diameter limitations are imposed for rea- 
son of space or speed, designs shown in Fig. 3a and 
b can be considered. By keeping diameters to a 
minimum and increasing axial length, large capac- 
ities can be obtained. Torsional stiffness is varied 
by changing elastomer modulus and wall thickness. 

These concentric-tube designs offer greater axial 
flexibility than do the flange type since the elastomer 
is stressed in shear in the axial direction. Another 
advantage of the tube type is its ability to operate 
at higher speeds because of its smaller diameter for 
a given torque and the confined elastomer arrange- 
ment which prevents excessive deflection due to 
centrifugal force. However, this design does not lend 
itself to long service life, as compared to the flange 
type, if it is required to accommodate appreciable 
shaft misalignment. These designs are excellent 
for isolating critical torsional-vibration frequencies 
because of the possibility for varying the torsional 
spring rate of the elastomer through a wide range 
without appreciably changing the design. 
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Fig. 5—Compression-type coupling design which uses hollow 
elastomer bushings inserted in flange sockets. 








Fig. 6—Compression- 
type coupling design 
for high-torque capac- 
ity in limited space. 























Compression Stress (psi) 








20 30 40 
Compression (per cent) 
Fig. 7—Stress-strain relationships for typical 


elastomer pads in compression. Material is 
50 Shore Durometer A hardness. 
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© Compression-Type Couplings 


In some design situations, it is desirable to stress 
the elastomer in compression. Basic service-life 
phenomena, as discussed for shear-type designs, 
are also applicable to compression loading. 

Static stress should be held to the 100 to 500- 
psi range. Single-amplitude dynamic strain should 
be held to a maximum of 30 per cent of the static 
strain for long service life. 

A common coupling arrangement that uses elasto- 
meric compression-type bushings is shown in Fig. 5. 
Static stress is determined from 


My 
r,N 
d,L, 


F 
s=e— = 
Ap 


Torsional spring rate is given by 
Kr = K,Nr;? (14) 


The value of Kg is difficult to calculate since many 
unknown variables contribute to the spring rate of 
a bushing loaded in compression. Published in- 
formation on design procedures for determining com- 
pression (radial) spring rate Kz of bushings is 
limited in scope. Variables, such as length-thick- 
ness ratio of the rubber section and strain, greatly 
affect spring rates. A ready indication of compres- 
sion rates can be obtained by first calculating the 


Fig. 8—Elastomer sec- 
tion for compression 
type coupling which 
uses reverse arrange- 
ment of design in Fig. 
5 to provide maxi- 
mum flexibility under 
misalignment. 


Table 1—Typical Values of Ratio R 























de w R* 
(in.) (in.) 
é 0.38 3.4 
0.90 1.0 6 
JR 7 0.5 4.4 
II 1.00 1.37 1.5 10.0 
Ill 2.00 2.79 2.0 9.5 
Ill 2.00 2.75 4.5 20.0 


*For values of w between those given for each bushing type, a 
linear relationship may be assumed for interpolation of R values. 
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shear spring rate from 


t 
Then, with experience, the ratio, R, of compression 
to shear spring rates can be estimated. To assist 
in gaining a “feel” for such estimates, typical bush- 
ing designs with accurate corresponding R values 
are given in Table 1. 

Bushings can be produced in many forms although 
a bushing in which the elastomer is precompressed 
in the socket affords the best service life. Here 
again, precompression should be utilized to the 
extent that deflections due to static strains should 
prevent the elastomer from returning to zero strain. 

Torsional spring rate can be varied by changing 
elastomer modulus or wall thickness, or by revising 
the length and number of bushings on a given 
bolt circle. When a spring rate lower than can be 
obtained by these methods is required, the joints 
can be arranged in series. In a series arrangement, 
an intermediate plate between flanges is used to 
house the bushings. The respective shaft flanges 
are then bolted to alternate bushings. For this 
arrangement, as compared to previous design, flexi- 
bility is doubled for a given number of joints while 
capacity is reduced by one-half. 

Basic design data for the coupling shown in 
Fig. 6 is more complex than for a shear coupling 
because of the variables involved. Spring rates of 
a compression section are a function of the ratio 
of compression area to free bulge area. This ratio 
is called the “shape factor.” Stress-strain relation- 
ships for simple elastomer compression pads with 
varying shape factors are plotted in Fig. 7. As these 
plots show, the strain (per cent compression) can 
be determined by choosing a design stress. Seldom 
do simple compression pads, from which these plots 
are derived, lend themseives to coupling design as 
do various contoured and confined shapes. How- 
ever, these data allow a close approximation to 
compression spring rates of nearly flat sections. 

Spring rates are not linear as they are for shear 
loads but, rather, become stiffer as deflection in- 
creases. The design shown in Fig. 6, however, is 
advantageous for applications involving high torque 
where space is limited. In comparison to other 
designs discussed here, it has a high spring rate 
and, thus, will impose high bearing loads if shaft 
misalignment is to be accommodated. As in all 
compression-type couplings, the design is “fail-safe.” 
In the event of elastomer failure, the interlocking 
metal lugs will continue to drive the system. 

The arrangement in Fig. 8 is simply a reverse 
design of the conventional bushing type, Fig. 5. 
The flange containing the sockets for the bushings 
becomes the elastomer and the bushings become 
the metal parts. This arrangement is particularly 
suited for use in power take-off drives or similar 
applications where considerable misalignment must 
be accommodated. The design offers extremely good 
flexibility characteristics because of the relatively 
large elastomer-wall thickness and because angular- 
ities are accommodated by shearing action in the 
elastomer. 
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HIGH-TEMPERATURE 


Table 1—Typical Brazing Alloys—Properties and Selection Data 





Recommended Brazing Maximum 


Composition Liquidus Brazing Temp Service 
Balance Ni Temp Temp? Range Temp? 
Alloy! (per cent) (F) (F) (F) (FP) 


Recommended Recommended Typical Tensile Shear Joint 
Brazing Joint Gap Strength® (1000 psi) Ductility® 
Atmosphere‘ (in.) AISI 410 AISI 304 (deg of twist) 





AMS 4775 Cr, 13.5; Fe, 1900 2150 = to 2200 
200 


4.5; B, 3.5; C, 
0.8; Si, 4.5 


AMS 4776 Cr, 13.5; Fe, 2150 1975 to 2000 


4.5; B, 3.5; C, 2200 
0.15 max; Si, 4.5 


AMS 4777 or, 6.5; Fe, 2.5; 1900 1850 to 1800 
0; 15 


2150 


AMS 4778 .0; 5; 1850 to 


’ 2150 
wa 5; 2100 to 
5; ; 2200 


1700 to 
1850 


Cr, 19.0; Si, 2100 to 
10.0; C, 0.15 max 2200 
Cr, 13.0; P, 1800 to 
10.0; C, 0.15 max 1950 
Mn, 17.0; Si, 1900 to 
8.0; C, 0.15 max 2100 
Cr, 15.0; B, 1950 to 
3.5; C, 0.15 max 2200 


2100 to 
2.5; B, 2.0; C, 2200 
0.45 max; Si, 2.5 
2100 to 
2200 


w, X 0.002 to 56.1 48.0 Over 720 
0.005 


w,X 0.002 to 57.1 60.7 Over 720 
0.006 


0.001 to 56.1 37.2 To 720 
0.004 


0 to 0.002 A . To 720 


0.010 to eee ine Depends on 
0.030 joint 
clearance 


0 to 0.001 one y 270 
0.001 to 
0.004 
0 to 0.001 ees & 540 
0 to 0.002 x 34. To 720 
0.001 to . , Over 720 
0.004 
0.005 to o eit ees Over 720 
0.020 


0.004 to oes bos Over 720 
0.010 





iDesignations of alloys other than the AMS compositions are 
arbitrary. Alloy WG has no AMS designation, but is commonly 
referred to as ‘‘wide-gap’’ alloy. 

*Temperatures shown are average values. Selection of an exact 
temperature must include consideration of desired joint strength, 
base material, and joint design. 

*Tests on alloy G used Hastelloy X base metal; all others, Inconel. 
Exposure of 500 hr at indicated temperatures produced no deteriora- 
tion of fillets. 

*Brazing: atmospheres are: W, pure, dry hydrogen or inert gases; 
X, vacuum; Y, dissociated ammonia (—60 F dew point or less); Z, 
exothermic (rich, unpurified 6 to 1 air-to-gas ratio, or purified and 
dried air). 


SAISI 410 and 304 are the base metals used for these tests. 
Hardness of the AISI 410 was Ry 38-40; the AISI 304, Rg 72. Data 
represent results of tests using Miller-Peaslee shear-test specimen 
for brazed joints. 

*Ductility of joints is shown in terms of angle of twist on type 
304 stainless steel, brazed T-specimens 5 in. long, with 0.032 by 
0.375 in. legs. Values shown indicate angular twist necessary for 
joint fracture. For practical reasons, 720 deg was the maximum 
twist imposed. Where ‘‘over 720°’ is shown, the test specimen did 
not fracture and showed evidence that the joint would withstand 
additional twisting; ‘‘to 720’’ indicates no break at 720 deg, but 
evidence of impending failure was present. 
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Fig. 1—Prefabricated brazing rings (alloy 
AMS 4776) minimize assembly time and 
provide uniform, high-quality joints in 
heat-exchanger assemblies (Type 347 
stainless steel). This combination of 
base metal and brazing alloy minimizes 
carbon precipitation—which would re- 
duce corrosion resistance—during slow 
cooling cycle in dry hydrogen retort. 


BRAZING ALLOYS 


Nickel-base materials 
for service temperatures 


fo 2200 F 


TAINLESS-STEEL components for high-tem- 
perature operation are often economically joined 
by brazing. The first commercial nickel-base al- 

loy for these applications, AMS 4775, is still the 
most widely used material for well-diffused, high- 
strength, heat-resistant joints. Additional alloys have 
since been developed to meet other specific require- 
ments. This article discusses properties and applica- 
tions of the “standard” alloy and of the other com- 
mon nickel-base brazing compositions. 


R. L. PEASLEE 

Vice President 

Stainless Processing Div. 
Wall Colmonoy Corp. 
Detroit, Mich. 


Alloys 


Composition and general properties of typical 
nickel-base brazing alloys are shown in Table 1. All 
alloys listed are available in powder form. Some of 
these are also available as cast rod, plastic bonded 
sheet, plastic bonded wire, flux-powder paste and/or 
special prefabricated forms, Fig. 1. 

These alloys provide a range of properties and 
joint characteristics for applications involving thin- 
material sections, for atomic reactor core assemblies, 
for large, machinable fillets, and for tight or deep 
joints. 


Application 


Generally, the nickel-base filler metals are suited 
for brazing parts for jet and rocket engines, automo- 
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HIGH TEMPERATURE BRAZING ALLOYS 


Fig. 2—Nozzles of combustion 
chamber for jet-engine starter are 
furnace brazed to base casting at 
2150 F with alloy AMS 4775. 
Casting and nozzles are made of 
Series 300 stainless steels. 


Table 2—Selector Chart for Brazing Alloys 





Boron-Containing Alloyyx—————_— Alloys 


Silicon-  Phosphorus- 
Containing Containing 
Alloys 





AMS AMS AMS AMS WG E 


ers Oe SS 





Property 
Joint Strength* 


Diffusion with 
Base Metal 
Fluidity 
Application 
High-temperature, 
high-stress, moving 
components 
Heavy, stationary 


structures 
(variable gaps) 


Honeycomb and other 
thin materials 


Atomic reactor core 
assembliest 


Large, machinable, 
or soft fillets 


Contact with liquid 
metals (NaK, Hg) 


Tight or deep joints 


Torch brazing (with 
special flux) 


66886 
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Rating of 1 is best choice, 2, next best, etc. Arbitrary alloy designations are the same as those in Table 1. 
*Joint strength also depends on brazing cycle, joint design, and joint clearance. 
tBoron-containing alloys are not suitable for atomic reactor core assemblies, These metals (rated X for 


this application) have high neutron-absorption ratios. 


tive components and accessories, nuclear-reactor com- 
ponents, airframe structures, honeycomb sections, 
heat exchangers, and dairy, chemical, medical, and 
food-processing equipment. 

Specific application recommendations and com- 


parative physical properties of the nickel-base braz- 
ing alloys are presented in Table 2. Choice of the 
filler metal best suited for a particular brazed com- 
ponent depends upon: 1. Base metals. 2. Joint design. 
3. Brazing operation (method, time, temperature). 


MAcHINE DEsIGN 








4. Strength and service requirements the completed 
joint must meet. 

Generally, a high brazing temperature improves 
joint strength and ductility, increases remelt tem- 
perature, and reduces joint hardness. 

If an application requires strong joints for high- 
temperature, high-stress service conditions (turbine 
blades and rotors, for example) the filler metal 
should have high diffusion and solution properties 
with the base metal. Recommended brazing mate- 
rials for this kind of service are AMS 4775 (Fig. 2), 
AMS 4776, alloy E, and alloy G. Brazing is normally 
performed at the upper end of the brazing tempera- 
ture range. 

If an assembly is constructed of extremely thin 
metals such as in honeycomb structures and some 
heat exchangers, a filler metal possessing a low 


Tips and Techniques 


Fig. 3—Because of low diffusion 
characteristics, alloy AMS 4777 is 
used to braze thin (0.010 in.) 
bellows section in exhaust-tube 
assembly for diesel engine. This 
filler metal has the best corrosion 
and oxidation-resistance properties 
of the lower-melting materials. 


solubility factor with the base metal is preferred. 
Recommended brazing materials for this kind of 
service are: AMS 4777 (Fig. 3), AMS 4778 or alloy 
B for temperatures to 1800 F; alloy C or D for service 
temperatures to 1600 F. Brazing on components hav- 
ing thin sections is normally performed at the lower 
end of the brazing-temperature range. 

For applications involving deep brazed joints with 
close tolerances—fuel nozzles and thermocouple har- 
nesses, for example—a filler metal with a high flow 
rate such as alloy B, C, D, or AMS 4778 is recom- 
mended. 

Boron-containing nickel-chromium base brazing 
alloys are not recommended for atomic reactor core 
assemblies. These filler metals possess high neutron- 
absorption ratios which cannot be tolerated in these 
applications. 





Drawing Large Arcs 


Points necessary to plot a large arc can be found 
quickly, and with little chance of error, by the fol- 
lowing method. 

From A, draw chord arcs at points corresponding 
to assumed chord lengths ci, ce, cz, etc, Calculate 
distances y1, Ye, Y3, etc. from 


2 


c2 
at) 

Lines drawn parallel to a tangent to the arc—at 
point A—at distances y1, ye, etc., will intersect the 
chord arcs at points on the required arc. 

ExaMPLE: Draw an are with R = 30 in. 

Draw line BG as a tangent to the required arc. 
Assume chord lengths c; = 1; co = 2; cz = 3; ete. 
These are arbitrary and are chosen simply because 
they are easy to use. From A, draw chord arcs at 
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chord dimensions ¢;, C2, ¢3, etc. Then, from the equa- 
tion, Yi = 1/60 = 0.017; Y2 = 1/15 = 0.07; Y3 

3/20 = 0.15, etc. At each of these y values, 
draw a parallel to BG. The intersections with the 
chord arcs are points on the required arc.—FRANK 
Murray, Chicago, Ill. 





DC Motor Control 


... descriptions, 
service Classes, 
operational concepts 


J. RONALD WICKEY 
Staff Engineer 

The Clark Controller Co. 
Cleveland, Ohis 


ENERAL-PURPOSE controllers are designed for 

usual service conditions, as defined by NEMA, 

and cover a wide range of basic applications. 
Controllers are usually simple and can be nothing 
more than a motor-starting device. 

Definite-purpose controllers are designed for un- 
usual service conditions or for use on definite types 
of applications. These controllers can become quite 
complex and involved. 

Both types of controller are discussed here. Para- 


graph and section references are taken from NEMA 
Standards Publication IC 1-1959. 
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@ General-Purpose Controllers 


An elementary type of dc magnetic starter is 
shown in Fig. 1. In conformance with NEMA IC 
1-31.61.A, it is an enclosed nonjogging, nonrevers- 
ing starter for motors having a 2 to 1, or less, speed 
range by field control and a maximum rating of 
5 hp at 115 v and 10 hp at 230 v. It also includes: 
1. A single-pole line contactor. 2, Necessary acceler- 
ating means. 3. A single-element overload relay. 
4. A starting resistor. 5. Provision for a separately 
mounted pushbutton. 

It is evident from these features that this starter 
is limited in its application and flexibility. Never- 
theless, it fulfills a need for a simple and inexpen- 
sive starter on applications where a small motor is 
used, where service-duty requirements are light, and 
where additional modifying features and devices 
are not necessary. 

The starter in Fig. 1 combines the features of a 
line contactor and accelerating means into a single 
dual-purpose unit which has only one magnetic 
structure and operating coil. Essentially, it is a 
two-pole contactor—one pole operates instantane- 
ously while the other pole closes after a time delay 
determined by an air-dashpot timing mechanism. 
This simple mechanism provides a compact and 
practical dual-purpose device. The starter is suit- 
able for a maximum of 10 hp at 230 v when the 
proper power-circuit resistor and heater for the 
thermal overload relay are used. 

Shown in Fig. 2 is a de starter for general-pur- 
pose machine-tool application, NEMA IC 1-31.61.B 
and C. This type of starter is designed for motors 
of all conventional power ratings, including the 
larger ones which are within the full range of stand- 
ard NEMA contactor ratings. 

Basically, this class of starter is available in 
three types: Plain nonreversing, nonreversing with 
dynamic braking, and reversing with dynamic brak- 
ing. There are also several forms of this starter. For 
example, such starters can have, either separately 
or in combination, 2, 3, 4, or 5 accelerating points, 
a field accelerating relay, and/or a field-loss relay. 

In addition to these basic types and forms, a 
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nstantaneous pole Accelerating 
Time delayed pole resistor 


CRD AAMAARRR ASA R ARR D RR PARRA A RRA A RARE AT 


ahs 


WP”  ssasscasscacsasscssnccaagasresecesssass 6 on” 


dashpot 
time 
delay 


Thermal overload relay 


Fig. 1—Dc starter conforming to minimum NEMA 
requirements for general-purpose applications. 
Enclosure is not shown. 


Line contoctor Terminals for incoming 
power supply 


Fig. 2—Typical dc starter suitable for general- 
purpose applications. Starter shown is designed 
for use with an adjustable-speed motor. Accelerat- 
ing resistor is mounted behind the slate panel. 
Enclosure cover is removed, 
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Device Designation 





H—Hoist contactor 
L— Lowering contactor 
M— Line contactor 
P— Plugging contactor 
S— Lowering contactor 
1A-5A— Accelerating contactors 
1F, 2F— Forward-direction contactors 
1M, 2M—Line contactors 
1R, 2R—Reverse-direction contactors 
1T-3T— Accelerating-time control 
AP— Antiplug relay 
DB— Dynamic-braking contactor 
FU— Control protection 
PR— Plugging control 
TC— Time-delay closing contacts 
TO— Time-delay opening contacts 
UV— Undervoltage protection 
VR— Lowering-overspeed protection 
CRI— Lowering interlock 
10L, 20L— Overload protection 
CKS— Control knife switch 
MKS— Main knife switch 


Fig. 3—Schematic diagrams for basic types of heavy-industry dc controllers. 
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starter can be modified in several other ways. 
Among the devices that can be added are a field- 
decelerating relay; jogging, interlocking, or sequenc- 
ing relays; and control-circuit fuses. 

These types of starters are intended for wall-mount- 
ing in a NEMA Type | enclosure. However, some 
sizes and types, especially if modifications or addi- 
tional equipment are included, are too large for 
the wall-mounted construction and are therefore 
built as floor-mounted starters. Similarly, power- 
circuit resistors are basically self-contained in the 
starter, but for many of the larger starter sizes the 
resistors must be supplied as a separate assembly. 


© Definite-Purpose Controllers 


Dec magnetic controllers for steel-mill machinery 
include a number of specific applications. The ca- 
tegory, crane controllers, is narrower but repre- 
sents a field large enough for separate consideration. 
Both categories are discussed here. 


Heavy-Industry Controllers: This class of con- 
trollers is designed for heavy-duty use with steel- 
mill auxiliaries in conformance to NEMA IC 1-41. 
Such machines are used directly in the processing 
of steel, such as screwdowns and manipulators, but 


Line, 
plugging, 
and 
accelerating 
contactors 


Overload 
relay 


Plugging 
contro 
relay 


Undervolfage 4 


Directional 
reversing 
contactors 


do not include cranes and main rolling drives, J 
NEMA IC 1-1.109. While this definition inherently 
covers a broad area of application, it is further 
extended, by convention, to heavy industries and 
heavy-duty applications other than the steel in- 
dustry. Hence, this class of controller is considered 
the standard requirement for almost any heavy- 
duty machine. 

For this group of controllers, NEMA standards 
specify a certain minimum of equipment and fea- 
tures which are appreciably in excess of those spe- 
cified for general-purpose starters. The most im- 
portant of these requirements are: 


Fig. 4—Typical dc controller for either bridge or 
trolley motion, heavy-duty crane service. Con- 
struction is open type, individual slate. Contac- 
tors are NEMA Size 3, which carries a rating of 
100 amp for each 8-hr cycle. 


Dynarmic- & 


Directional 
braking and 


accelerating 
fe =contactors 


. Two-pole main-line knife switch with lockout device. 
. Two-pole fused control-circuit switch. 

. Two automatic-reset overload protective relays. 

. An undervoltage relay. 

5. Minimum contactor size of 100 amp 8-hr rating. 

. Accelerating contactors of the same rating as the 
main power-interrupting contactors (not a reduced 
size as is permissible on general-purpose starters). 

. Two line contactors on nonreversing controllers. 

. A set of reversing contactors plus one line contactor 
on reversing controllers. 

. A separate dynamic-braking contactor on any con- 
troller which includes the dynamic-braking function. 


This group of controllers is always floor mounted 
and may be either the open or the enclosed type.‘ 
The Class D frame construction is the basic stand- 
ard, but more elaborate types of frame construction 
are often used. 

The five types of basic controllers in this group 
are: 


Line and accelerating 
contactors 


Fig. 5—Typical dc controller for hoist motion, 
heavy-duty crane service. Construction is open 
type, individual slate. Contactors are NEMA Size 3. 


1. Nonreversing, Fig. 3a. 
2. Nonreversing with dynamic braking, Fig. 3b. 


4References are tabulated at end of article. 
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3. Reversing with plugging, Fig. 3c. 

4. Reversing with dynamic braking, Fig. 3d. 

5. Reversing with plugging and dynamic braking—a 
combination of types 3 and 4—Fig. 3e. 


Modifications of these five general types are nu- 
merous and can include one or more of the various 
field-circuit control devices, additional accelerating 
contactors, a magnetic brake and its operating relay, 
limit switches, and metering and instrumentation 
devices. The reversing-dynamic braking controller 
has a wide range of possible applications and is 
probably the most widely used of the five general 


types. 


Crane Controllers: Because of the requirements 
for and wide application of crane controllers, they 
are recognized as a separate definite-purpose class. 

A conventional crane is usually driven by a mini- 
mum of three motors—one each for bridge, trolley, 
and hoist—mounted on the moving structure. As 
a result, a number of power and control circuits 
must be carried between operating devices, con- 


Collector shoe, 


[ Contactor Sequence | 
= 4 Collector bar 
L 


a HOIST LOWER 
slalalaiiiel1]2l3lals 


MKS 10L 


trollers, and motors by means of trolley rails or wires 
and collector shoes. To minimize the number of 
trolley conductors, the simplest, functionally satis- 
factory types of motor and controller are used. 

Because the series motor provides high start- 
ing torque and rugged mechanical construction, it 
is almost universally used on cranes operated from 
a constant de voltage. In special cases where the 
high speed at light load is objectionable, it can be 
overcome by adding a light-shunt field to the mo- 
tor or by providing the control system with a light- 
armature shunt or “speed-limiting” resistor. 

To prevent selection of a crane controller more 
expensive or bulky than necessary, several service 
classes have been established in NEMA IC 1-42: 


Class I—stand-by service. A crane used to install ma- 
chinery and thereafter kept only for maintenance pur- 
poses. Typical examples are cranes in pumping sta- 
tions, substations, and power plants. 


Class II—light industrial service. A crane which is used 
infrequently. Typical examples are cranes in ware- 
houses and assembly areas. Monorail-type cranes and 
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Fig. 6 — Schematic diagram 
for crane-hoist controller of 
Fig. 5. (See Device Des- 
ignation in Fig. 3.) 
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floor-operated cranes are normally in this classifica- 
tion. 

Class Ill—vegular industrial service. A crane which is 
used frequently. Typical examples are cranes in ma- 
chine shops and manufacturing plants. 

Class IV—continuous haridling service. A crane which 
operates continuously. Typical examples are cranes 
carrying a magnet or bucket for continous handling 
of such materials as pig or scrap iron, stone, or coal. 

Class V—steel mill and heavy industry service. A crane 
which is used in steel mills or where similar condi- 
tions are encountered. Typical examples are cranes 
handling hot metal either in a ladle or a mold, or 
possibly by tongs. 


Because of their physical construction, two basic 
types of cranes, cab-operated and floor-operated, 
are recognized, 


Cab-Operated Cranes: On the basis of control 
requirements, and for practical purposes, one por- 
tion of NEMA IC 1-43 applies to cab-operated 
cranes for Service Classes I, III, IV, and V. Another 
portion, which covers cranes for Service Class II, 
is less stringent and is limited to motors of 55 hp 
or less. 

The typical heavy-duty controller for cab-operated 
cranes is the one most worthy of detailed considera- 
tion. 

Bridge and Trolley Motion: Controllers for crane 
bridge and trolley provide reversing-plugging opera- 
tion, Fig. 4. Because bridge motion usually requires 
a motor with a greater power rating than trolley 
motion, the bridge controller is likely to have a 
higher rating and larger contactor size than the 
trolley controller for the same crane, 

NEMA IC 1-43.B.62.A for bridge and trolley 
controllers is similar to the standard for the re- 
versing-plugging controller used with  steel-mill 
auxiliaries. The main difference is that the bridge 
or trolley control/er is required to have one more 
accelerating contactor to provide smoother starting 
and more steps of speed control. 

Because they perform only one basic function and 
control only one type of motor, crane bridge and 
trolley controllers are highly standardized. Although 
NEMA requires a minimum of three hand-controlled 
speed points in each direction, five-point master 
switches for bridge controllers are conventionally 
provided. Four-point master switches can also be 
specified, 

Hoist Motion: A controller for hoist motion, Fig. 5, 
is inherently more complicated than a bridge or 
trolley controller because of special requirements 
in lowering. The load is usually great enough to 
cause it to move downward because of its own 
weight, thus “overhauling” the motor. 

With a light or overhauling load, series-motor 
speed increases rapidly. To obtain the desirable 
characteristics of a shunt-wound motor under such 
conditions, the series field is reconnected as a shunt 
field by means of switching and resistor arrange- 
ments. All dc crane-hoist controllers use this gen- 
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eral method of operation in the lowering direction. 

The diagram of a hoist controller is shown in 
Fig. 6. During hoisting, the armature, series field, 
and accelerating resistor are connected in series 
across the power supply. As the master switch is 
advanced, the accelerating contactors short out vari- 
ous portions of the accelerating resistor as is con- 
ventional. 

During lowering, the armature and series field 
are connected in parallel across the power supply. 
Each path includes a section of accelerating resistor. 
Thus, the drive operates as a shunt-wound motor. 
Resistance is progressively cut out of the armature 
circuit and inserted in series with the field. In the 
last switch position the armature is essentially con- 
nected directly across the power supply, and cur- 
rent through the series field is reduced to about 50 
per cent of its full-load value. 

These connections also provide a dynamic-lower- 
ing loop. If the load is overhauling, the motor 
acts as a generator and forces current through the 
loop formed by the armature, the series field, and 
the resistors. As the resistance in the dynamic loop 
becomes greater, the speed of the motor will increase 
to provide sufficient retarding torque to balance 
the requirements of the load. 

As the master switch is advanced, the values of 
the resistors in the circuit are changed. Hence, 
there is established a different basic operating speed 
for each position of the master switch. 

NEMA IC 1-43.B.62.C applies to hoist controllers. 


Floor-Operated Cranes: Compared to cab-oper- 
ated cranes, floor-operated cranes can use smaller- 
size contactors, fewer accelerating contactors, fewer 
hand-controlled speed points, and less elaborate 


protective disconnect means. Because fewer com- 
ponents are required, protective devices and the 
hoist controller are usually combined into one as- 
sembly and bridge and trolley controllers into an- 
other. NEMA standards limit motor size for these 
types of cranes to 35 hp or less. 

Operationally, floor-operated cranes are similar 
to cab-operated cranes. Bridge and trolley con- 
trollers are the reversing-plugging type. Hoist con- 
trollers usually use dynamic lowering and can ac- 
commodate mechanical or electrical load brakes. 

Floor-operated cranes are covered by NEMA IC 
1-44, Recognition is limited to Service Classes I and 
III, which are considered together, and to Service 


Class II. 


Final article in this series will discuss the basic 
concepts of adjustable-voltage de control. 
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Constant-Torque Neg’ator Spring 
Powers Standby Clock Motor 


SranpBy mechanical clockworks to keep institutional programs, like school sessions, going in spite 
of power failure have been provided with more efficient motors. Program tapes to ring bells, 
switch lights, trip locks, etc. proved too much of a burden for an ordinary clock spring to carry 
accurately for more than 6 hours. Neg’ator springs with constant torqve and long deflection 
are applied directly to the hour hand and provide enough power to operate tape drums as well 
as the clock. Output is controlled through a conventional escapement. 


Direction of output 


Output PS Portion of 
‘aap §=6escapement 
gearing 





Hour-hand 





Neg ator 
spring 


Take-up _ 
drum 


Spring-loaded 
follower—~ 


Limit switch 


ELECTRIC MOTOR WINDS the a ~ TAPES controlling bell se- 


Neg'ator clock spring. A limit 
switch shuts it off when the 
spring is fully wound. A 
brake in the escapement, 
electrically actuated, keeps 





the mechanical clockworks 
from operating while elec- 
tricity is on. Power failure 
releases the brake and lets 
the mechanical clockwork 
take over. 


quence and timing demanded 
more torque output than an 
ordinary clock motor could 
produce over long periods. 
Neg'ator motor in the box 
(arrow) furnishes enough pow- 
er to drive the system for 
15 hours. 


MASTER CLOCK, built by 
Standard Electric Time Co., 
uses a Neg'ator spring de- 
veloped by Hunter Spring Co., 
div. of American Machine & 
Metals Inc., Lansdale, Pa. 
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Short-Stroke Pistons 
Increase Air-Compressor Output 


RADICALLY oversquare pistons in 
a new compressor produce high 
output with relatively little loss 
from vibration. Larger valve area 
means lower air intake pressure 
drop, and higher permissible 
shaft speed means a_ smaller 
motor. Result is an unusually 
small two-stage air compressor 
delivering 565 cfm at 100 psi. 


ALL STROKES work in the 
double - acting cylinder ar- 
rangement. Each piston dis- 
charges from one face as it 
recovers with the opposing 
face. Intercooler uses dis- 
charge cooling air from the 
engine. 


STROKE LENGTH is 21 per cent 
of the diameter of the low 
compression cylinder. Result- 
ing low piston speed (max = 
10.6 ft per sec) causes less 
reversing shock, and therefore 
less vibration than normal. 
The compressor needs only 
comparatively light base 
mounting. 


COMPACT COMPRESSOR, 
called the DT4, occupies 30 
to 50 per cent less space than 
other models of comparable 
capacity claims the producer, 
Atlas Copco of Stockholm, 
Sweden. 
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Pump Steers Crane Barge 


Dreset-ecectric floating crane shortens turn- 
around time in Liverpool harbor. It’s the latest 
of a fleet of three that handles cargo, dockside 
work, salvage, and harbor maintenance. The 
hull is divided into 9 watertight compartments. 
Engine room is in an inner shell 4 ft from the 
ship side. Deck aft of the crane carries weights . 
up to 200 tons. Living quarters for the crew ; a Main hoist e 
are below deck forward. To cope with fast Sy Auxiliary 
tidal currents in the Liverpool harbor, the hull , 2 
and propulsion unit are designed for an un- 
usually fast 10% knots. Close maneuvering is 
aided by a bow jet that can apply 2 tons of force 
to either side of the bow. Sampson was de- 
signed and built by Simons-Lobnitz Ltd., Ren- 
frew, Scotland. Operators 
Traveling ballast motor ; cabin 
Traveling ballast drum 
Main hoist motor 


Main hoist drum 








Generator set 


Cast-iron tail ballast |— Auxiliary 
<4 hoist drum 





Traveling ballast 
































Wheel house 







































































a 





CRANE OPERATOR’S CAB is placed high on the super- 
structure where his view of the crane’s work is unimpaired 
by surrounding obstacles. Mechanical structure of the crane 
was manufactured by Cowans Sheldon & Co. Ltd. 


220v 
Ouxiliary 
Switchboard 


330kw 





Main propulsion 
generators 








Mechanical linkage 
from bridge tele- 
graphs to pro- 


EACH DIESEL drives one propulsion and one auxili- Tr pulsion motor — Hl 
ary generator. When the 900-hp operating diesels +25, wn generator ee 
are shut down, essential services are maintained 

by two standby 30-kw diesel-generator sets. 
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In Close Quarters 


TRAVELING BALLAST 
rolls on guide rails the 
length of the machinery 
house. It is positioned 
to keep the crane's 
center of gravity within 
its bearing circle and 
avoid tension loads on 
the kingpin. When the 
crane hooks are empty, 
the 81-ton traveling bal- 
last moves forward to 
counteract the tail bal- 
last. When the crane is 
loaded to capacity, the 
traveling ballast moves 
to the rear position, ad- 
ding its weight to that 
of the tail ballast to 
balance the movement 
of the load. 


MANEUVERABILITY is a 
problem with the slow 
speeds and large wind 
area typical of a float- 
ing crane. On demand 
from the bridge, a cen- 
trifugal pump draws 
water from beneath the 
hull and ejects it in a 
jet to one or the other 
side as chosen by the 
helmsman. This gives 
a side thrust of 2 tons 
about 20 ft back of the 
bows for tight ma- 
neuvering. 


Operators 
cabin 


Slewing 
motor 


LIVE ROLLERS support the superstructure on segmented 32 ft-diam upper DERRICKING THE JIB is done with two 
and lower races. The crane is slewed (rotated) by a pinion operating double-start, buttress-thread lead 
¢ a circular rack. The pinion is driven by a 45-hp slewing motor. screws driven by a 75-hp motor. 
Electrical machinery was supplied by General Electric Co. Ltd. of Telescoping guards protect the threads 
England and installed by Messrs. Charters Ltd. Glasgow. above and below the working position. 


q 
' 
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Eyepiece 


Image Splitter Measures 


Fragile Miniatures 


MEASUREMENT Accuracy, limited by the resolving power of a con- 
Rotating ventional microscope, is improved ten times with a new image-splitting 
prisms eyepiece. It was developed to measure necking in 0.00l-in. tungsten 
wire. Micrometer calipers bridged necks in the wire or gave false 
readings by making artificial “necks.” In addition the order of accuracy 
for such instruments was far out of range of the desired results (1 per 
cent error in 0.001 in. diam). Previous microscope techniques called 
for a great deal of operator skill and concentration. Results were 
spoiled by a slight jar to the instrument. In the new instrument, 
images move with the optical elements when the microscope is jarred, 
and the setting is rarely destroyed. Settings with errors of not more 
than 1.5 microinches have been obtained under some conditions. 
RHOMBOIDAL and right 
triangular prisms are 


cemented together to 
make each of two 
prism blocks. Interface 
between the cemented 


prisms is lightly silvered a : 
to make a semi-reflect- Coincident images 


ing surface. When the 
instrument is set at zero 
shear (imaged displace- Overlap 
ment), the two images 
combine to form one 
image in the eyepiece. 
Images are separated Tangent position for 
by rotating the prisms iat. 

Objective in opposite directions 
about the objective axis. OBJECTS are measured by separating the images to the point 
If each of the prisms ro- where there is neither overlap nor a void between them. After 
tates through an angle the shear is read, direction of shear is reversed until the images 
6, then shear between are just tangent on the other edge. Difference between the two 
images is 2 sin @. readings will be twice the object's diameter. 


GLASS FIBER tapers 
0.00008 in. in the 
length shown. Shear 
setting for edge-to-edge 
contact near the center 
of the photo clearly 
shows the degree of ac- 
curacy possible with 
this technique. Diameter 
of the fiber is 0.008 in. 


SHEAR ADJUSTMENT is operated by a micrometer spindle bearing against a lever. At 
zero shear the axis of the lever is perpendicular to the axis of the spindle. Under these 
conditions there is linear relationship between shear and micrometer reading. Image 
splitter is made by Cooke, Troughton and Simms Ltd., Haxby Rd., York, England. 
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Center-Mounted Turbocharger Spool 
4%, _~ Spins Up 110,000-rpm Tornado 


Spent 
exhoust 


Bearing Air from 
Gir cleaner 


Compressed air to engine OlL FILM DAMPING keeps a pint-size diesel turbocharger from ex- 


cessive vibration at speeds up to 110,000 rpm. Pressure ratios 
of 3 to 1 can be attained by the three-inch unit. Engine oil, 
used both as coolant and lubricant, flows through the bearing 
housing after lubricating the center-mounted bearing. Oil films 
damp out vibration from any slight eccentricity after balancing. 
Contrary to usual practice, the bushing-type bearing is pinned to 
keep oil passages in line. The 12-lb turbocharger, designated model 
317, was developed by the Turbocharger Works of the Thompson 
Products Valve Division, TRW Inc., Cleveland, Ohio. 


Turbine housing 


Turbine rotor 


MOUNTING SPRING on the 

Bearing turbine heat shield maintains 

Heat shield i housing pressure for positive position- 
\ * ing of the shield, but yields 


; 
' | 
SINGLE-BEARING DESIGN sim- [Y, © thermal expansion. 


olifies external housing prob- 

lems. The turbocharger is 

mounted on a base that is Mounting 

also turbine inlet. Compressor cae 

housing and bearing housing 

can be removed without dis- 

mounting the turbine housing. Bearing 


Impeller 


Compressor 
housing 


OIL ENTERS the bearing housing 
through one of the bearing-support 
ribs. It forms films between bearing 
and support, and bearing and 
shaft. Afterward it passes into the 
large chambers of the bearing 
housing and then through the un- 
plugged drain hole. 
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Self-Propelled Ballast Cleaner 


EFFICIENT DRAINAGE of railroad track beds depends on ballast that is not clogged with debris. 
A new British unit digs up shoulder ballast, screens it, and replaces the cleaned ballast at 
600 yd per hour. In an hour’s time it conditions 300 tons of stone ballast. It can also condi- 
tion ballast in the area between track beds by moving the working head outboard on booms. 
Ballast under the ties is cleaned sufficiently by rain water flushing into the clean ballast at 
the tie ends. The diesel-hydraulic cleaning machine, developed by the Hunslet Engine Co. 
Ltd., Leeds, England, uses a 208-hp Rolls Royce type C6TFL diesel engine driving four hy- 
draulic pumps. ‘Traction bogie is driven by a 80-hp hydraulic motor. Conveyor, screening, 
and positioning machinery is also hydraulically driven. 


Diesel Hydraulic pump 





Operators cab 








Tines 


Driving motor and gearbox Digging head 





DIGGING HEADS move 
in and out on booms 
to establish width of 
cut. The booms are 
raised or lowered hy- 
draulically to establish 
depth of cut. Digging 
units can be hoisted in- 
board for travel to and 
from the yard. 
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Conditions Railroad Beds on the Run 


REMOVABLE hardened steel picks or tines are 
fitted to the digging belts. Hydraulically driven 
digging heads are independently controlled for 
speed and depth of cut. Ballast conveying sys- 
tems are completely divided so ballast returns to 
the side of the track from which it was dug. Con- 
veyors are 24-in. troughed belting. Mesh of the 
double-deck vibrating screens is suitable for stones 
from 2 in. to 34 in. A center plate maintains 
independent screening of right and left ballast. 


Conveyor Vibrating screens Dirt disposal 
(digging head to screens) 


Dirt disposal conveyor 
(retractable ) 


Clean ballast outiet chute 


DIRT-DISPOSAL CON- 
VEYOR swings to either 
side to drop dirt off the 
right of way, or it can 
point to the rear and 
load dirt on a follow- 
ing car. 
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Flip-Top Boxcars Speed 
Handling of Clumsy Loads 


Loapinc of long stock or bulk goods is no problem for Swiss railroads using 
a new top-opening freight car. Billets, lumber, or machinery nearly as long 
as the car are quickly loaded through the open top by crane. Unpackaged 
goods like grain can be bulk-loaded by positioning the car under a suitable 
hopper or elevator. The two halves of the roof lock together in a water- 
proof joint when the car is closed. The car was designed by Schindler 
Carriage and Wagon Co. Ltd., Prattelin, Switzerland. 


Roof safety 
latch 








Counter balancing spring 







































































SEQUENCE for opening the boxcar 
roof is: 

1. Release the safety latch. 

2. Unlock the roof segments. 

3. Pull the roof segments down. 
To close the car, the operation is 
reversed. Designer points out the 
entire operation can be performed 
without getting on the roof—an 
advantage in electric railway sys- 
tems. 


ENTIRE ROOF area is open for load- 
ing with the roof segments pulled 
down. Since roof halves extend 
beyond the usual clearance enve- 
lope in the open position, the man- 
ufacturer recommends cars be closed 
for humping, shunting, or other yard 
movement. 


COUNTERBALANCING SPRING 
makes it possible for one man to 
move the roof. Safety latch at the 
roof line guards against accidental 
opening in transit. It's operated 
by a crank-like lever at one end of 
the car. 
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Fig. 1—Nuclear reactor 
pressure vessel is stress 
relieved to meet code re- 
quirements. Wall thick- 
ness is 3 in. Materials 
are commercial ASTM- 
A212 grade B_ carbon 
steel internally clad with 
Yin, thick 304L stain- 
less steel. 


Stress Relieving of 
Steel Weldments 


@ Should plate thickness alone govern when stress relieving 


is necessary? 


@ What service conditions are conducive to brittle fracture 
and how can brittle fracture be avoided? 


@ This article, a practical guide on stress relieving, answers 
questions like these and brings into focus some controver- 
sial regulations from the welding codes. 


LOUIS J. LARSON 
Consulting Engineer 
Staff Engineering 
Allis-Chalmers Mfg. Co. 
Milwaukee, Wis. 


ELDED ships have broken in two, bridges 

have collapsed, big pipelines have ruptured, 

and huge weldments in miscellaneous ma- 
chines and equipment have failed under astonish- 
ingly small loads. Such failures are often attributed 
to “brittle fracture.” Stress relieving after welding 
is one way to prevent brittle fracture. But huge 
weldments are generally not easy to stress relieve. 
Nor is stress relieving always necessary. 
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Thermal stress relieving consists of heating a 
weldment to approximately 1150 F, holding it at that 
temperature for a suitable length of time, and cool- 
ing it in a controlled manner. Stress relieving is not 
annealing by heating to a temperature above the 
critical and cooling in the furnace. Neither is it 
normalizing by heating above the critical and air 
cooling. Since the terms “stress relieving” and “an- 
nealing” are sometimes used rather loosely and in- 
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terchangeably, these distinctions are mentioned here. 
As the term “stress relieving” suggests, the pri- 
mary purpose of the treatment is to eliminate or at 
least greatly reduce stresses in structures which have 
been welded. The most common and important rea- 
sons for stress relieving are: 
1. To improve resistance to corrosion and caustic em- 
brittlement. 
2. To improve machining stability and/or machinability 
of a weldment. 
. To increase safety and service life of a welded struc- 
ture or machine member. 


Stress relieving is an expense. It should not be 
called for in design, particularly for large weld- 
ments, unless there is a valid reason to require 
the treatment. 


@ Corrosion and Caustic Embrittlement 


Stress relieving is used to improve resistance to 
corrosion only under special circumstances. If mild 
steel is to be exposed to a corrosive environment, 
the surface is usually protected by paint or other 
coatings. With one important exception, stress re- 
lieving does not significantly improve the resistance 
of mild steel to corrosion. Pressure vessels, boilers, 
and other equipment exposed to caustic solutions 


Fig. 2—Fabricated cover for 300-mw steam turbine re- 
quires stress relieving to maintain stability after machining. 
Material is ASTM-A113 carbon steel. Plates are 1 to 114 
in. thick; flanges, 21, to 4 in. 


frequently develop caustic embrittlement and stress- 
corrosion cracking at local areas of high stress. This 
occurs in riveted as well as in welded vessels. Stress 
relieving to reduce the residual stresses caused by 
welding prevents caustic embrittlement, and for such 
applications, the treatment is definitely beneficial. 

For resisting more severe types of corrosive con- 
ditions, stainless and corrosion-resistant steels are 
often specified in design. For these s:eels, stress reliev- 
ing may be either ineffective or harmful. The straight 
chrome corrosion-resistant steels do not require stress 
relieving to develop full resistance to corrosion, but 
they are often given a heat treatment similar to 
stress relieving (after welding), to reduce hardness 
or to improve mechanical properties. 

Austenitic corrosion-resistant steels are not im- 
proved by heating to normal stress-relieving tem- 
peratures. The stabilized types require no heat treat- 
ment after welding to make them corrosion resistant. 
Nonstabilized materials such as 18-8, which are 
adversely affected by welding, require a high tem- 
perature solution treatment, followed by proper cool- 
ing. Subjecting such steels to normal stress-relieving 





Conclusions About Stress Relieving 


@ Stress relieving of mild steel is of little 
value for improving resistance to corrosion 
except where caustic attack may occur. 


To facilitate machining, stress relieving is 
unnecessary on mild steel but may be 
beneficial for weldments of air-hardening 
steels. 


Stress relieving to insure dimensional stabil- 
ity may be important for structures which 
require close tolerances but is unnecessary 
for most other weldments. 


As a safety measure, stress relieving is 
usually unnecessary and of no benefit as 
a preventive against failure due to static 
overload or to fatigue. However, for elimi- 
nating the hazard of low-stress brittle frac- 
ture, stress relieving is necessary. 


Spontaneous failures (cracking during fab- 
rication) are a type of brittle fracture. 


Stress relieving of a heavy, rigid structure 
may be necessary before the weldment 
cools. Sometimes intermediate stress re- 
lieving is also necessary. 


For less rigid structures which can be safely 
manufactured without cracking, stress re- 
lieving should be specified if the structure 
is to operate at temperatures below the 
transition temperature of the material. If 
the structure is to operate at elevated tem- 
peratures and is not to be loaded at low 
temperatures, stress relieving is probably 
unnecessary. 
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temperatures sensitizes them and makes the entire 
surface vulnerable to corrosive attack. 

High-nickel alloys and nonferrous alloys such as 
copper and aluminum do not require stress reliev- 
ing to develop resistance to corrosion. Stress reliev- 
ing of these materials is usually not recommended. 


@ Machinability and Stability 


Welding low alloy or other air-hardening steels 
may produce hard zones which make machining 
to accurate dimensions difficult. Heating to stress- 
relieving temperatures softens the hardened zones 
sufficiently to make machining satisfactory. In such 
cases, the primary benefit is due to softening the 
material rather than to eliminating residual stresses. 

Structures which must maintain a high degree of 
dimensional stability frequently require stress re- 
lieving before machining, Fig. 2. Residual stresses 
caused by welding form a balanced system and ma- 
chining may unbalance the system by removing 
material containing residual stresses; consequently, 
warping may occur during machining or in service. 
When machine tool frames and other structures 
requiring close tolerances and stability are fabricated 
by welding, stress relieving before machining is 
usually advisable. 

However, not all weldments which must maintain 
stability need to be stress relieved. For example, 
close tolerances were required on the blowers used 
in the Oak Ridge installation of the Manhattan 
Project, but they were not stress relieved after fabri- 
cation. These units were single-stage, centrifugal 
blowers with spiral-type casings, which were fabri- 
cated from two essentially similar pressed parts 
welded around the outer periphery of the spiral. A 
large opening at one side was closed by a cover 
bolted to a flange which was welded to the side 
of the casing with two full-girth welds. 

That part of the casing which had to remain 
true after machining was the face of the bolting 
flange because only metallic gaskets were permissible. 
Since the welds around the flange were symmetrical, 
the assumption was made that they would not cause 
a waviness in the flange face either during machin- 
ing or later on in service. Although the weld around 
the outer periphery was not symmetrical, the dis- 
tance from the flange face was large enough that 
any movement after machining seemed unlikely. 
The conclusion was against stress relieving. Inspec- 
tion and service records show that no warping oc- 
curred either during machining or in service. 

When doubt exists as to whether or not stress 
relieving is required, the heat treatment is often 
specified as a safety precaution. However, such a 
decision in the case of the blowers would have been 
costly. Fig. 3 is another example where stress reliev- 
ing was unnecessary. 


@ Weldment Life and Safety 


For the great majority of weldments, the intended 
purpose of stress relieving is increased safety of the 
structure and insurance against premature failures 
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Fig.3—Lime kiln shell is an example of a large ASTM- 
A113 carbon steel weldment that required no stress re- 
lieving to maintain satisfactory stability. Shell thickness 
is 34 in. Ring sections are 2 in. thick. The transition 
course is 114 in. thick. Shell is lined with refractory 
material to handle lime at temperatures of 1700 to 2400 F. 


(including failure by cracking during fabrication). 
Sometimes, stress relieving is specified for structures 
subjected to repeated loads, on the assumption that 
fatigue resistance is increased. However, stress re- 
lieving does not always increase fatigue resistance 
and, under some circumstances, it reduces the fa- 
tigue strength of welded structures. 


Furthermore, structures are often stress relieved 
unnecessarily. This situation may come about for 
various reasons. For example, a weldment of a new 
design may be stress relieved merely as a safety 
precaution. Later, stress relieving is continued in 
routine production without further consideration of 
the real need for it. 

Heat-treatment specifications and company stand- 
ards sometimes require stress relieving of weldments 
on a basis of accepted shop procedure rather than 
on design studies to meet requirements. 

A logical conclusion as to whether or not stress 
relieving is necessary, or advisable, can be reached 
by considering the effects of stress relieving on each 
of the most common types of failure. 


© Types of Failure 


Failure of a weldment is usually due to one of 
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three types of loadings: 
1. Static loads which stress the part beyond its ultimate 
strength. 
2. Repeated loads which stress the material beyond its 
endurance limit, 
3. A combination of loading and temperature conducive 
to brittle fracture. 


Static Failures: Residual stresses are not a factor 
in the rupture of a weldment in which static loading 
sets up stresses exceeding the ultimate strength of 
the material. For example, when a structure is loaded 
statically in tension, the tensile stresses due to the 
load and any residual tensile stresses are additive 
up to the point where the combined stress reaches 
the tensile yield point of the material. Beyond this 
point, additional load causes local plastic deforma- 
tion, which shifts the load from the areas of high 
stress to areas of lower stress until finally the en- 
tire section reaches the yield point. Thus, residual 
stresses are relieved locally and the weldment be- 
haves in the same manner as though no residual 
stress had been present originally. 

Under certain circumstances, stress relieving may 
reduce the static load-carrying capacity of a struc- 
ture. Test reported by the Standard Oil Company of 
Indiana! showed that the bursting strength of cylin- 
ders made of welded pipe which had not been stress 
relieved was as much as 10 .per cent higher than 
the strength of similar pipes which had been stress 
relieved. The reduction in strength was due, not 
to the removal of residual stresses by the stress- 
relieving treatment, but to the softening of the 
material and the weld. During the forming opera- 
tion, the plate material used in fabricating the pipe 
was cold worked to a certain extent, which raised 
its ultimate strength. Stress relieving removed most 
of this work hardening. Also, because weld metal 
in the as-deposited condition normally has a some- 
what higher strength than it has after stress re- 
lieving, the stress-relieved pipes were weaker than 
the as-welded ones. 


Failure Under Repeated Load: In structures sub- 
jected to repeated loading, residual stresses produced 
by welding are generally not harmful. The explana- 
tion of the apparent anomaly is that the first few 
cycles of stress under an application of repeated 
load reduce original residual stresses to such a large 
extent that the remaining residual stresses have no 
pronounced effect. The higher the stresses of re- 
peated load, the greater is the reduction of the 
residual stresses. 


Brittle Fracture: The third type of failure which 
must be considered in deciding whether to stress 
relieve is low-stress brittle fracture. This type of fail- 
ure, almost unknown prior to 1940, was brought 
forcibly to the attention of the welding industry by 
failures of welded ships during and after World 
War II. Although such failures in structures other 
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than ships had occurred prior to that time, they 
attracted no particular attention and were not classi- 
fied as brittle fractures. Among the non-ship struc- 
tures which failed in this manner were bridges 
and storage tanks. 

Brittle fracture differs from ordinary static fail- 
ure in that brittle fracture occurs at low stresses, 
often at less than half the yield strength of the 
material, and in a sudden manner without warning. 
Stress relieving is of vital importance in the preven- 
tion of brittle fracture of weldments, Fig. 4. 


@ Preventing Brittle Fracture 


Research programs to determine the causes of 
low-stress brittle fractures and methods of prevent- 
ing them have not been wholly satisfactory. A diffi- 
culty has been to obtain failures in the laboratory 
at the relatively low stresses to which structures in 
service were subjected at the time of their failures. 
Recently, however, both English? and Japanese® 
investigators have succeeded in producing low-stress 
brittle failures under laboratory conditions. Although 
numerous questions still remain, the opinion of many 
investigators now prevails that brittle fracture oc- 
curs only if and when three conditions are present 
simultaneously: 

1. The steel is in a notch brittle condition because of 

low temperature. 

2. A crack, notch, or some type of defect exists within 

the structure. 

. A high residual tensile stress exists in the region of 

the notch. 


To prevent brittle fracture, it is necessary to re- 
move only one of these conditions. Which condition 
can be most easily eliminated depends upon circum- 
stances. 


Notch Brittle Steel: It might appear that the sim- 
plest solution would be to avoid the use of a material 
which is notch brittle. Indeed, that would be a de- 
sirable solution, but few commercial grades of mild 
steel are available which are not susceptible to brittle 
failure within the temperature range to which many 
structures are subjected. Bridges, tanks, and ships, 
built of standard grades of mild steel have developed 
brittle fractures at ambient temperatures. 


Special steels are available which remain tough 
at low temperatures but these materials are too 
expensive for general use. The problem is further 
complicated because no universally accepted test 
exists for determining whether a steel can be used 
for a given application without the danger of brittle 
fracture. 

Standard and special tests such as Charpy tests 
with various modifications, slow-bend tests, tear 
tests, Pellini drop-weight tests, and others have been 
used to determine “transition temperatures.” How- 
ever, these tests give different values for transition 
temperatures and there is no conclusive evidence as 
to which, if any, of the tests indicate the temperature 
at which a steel becomes susceptible to brittle frac- 
ture in service. Eventually, a satisfactory test may 
be found which will indicate the minimum tem- 
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perature at which a given grade of steel can be used 
with safety. 

An ambient temperature of 100F is recognized 
as a minimum for which brittle fracture of mild 
steels would not be a problem. Thus, for equipment 
which operates at elevated temperatures, brittle frac- 
ture in service is not a hazard. 


Flawless Fabrication: Insurance against brittle frac- 
ture by fabricating welded structures without cracks 
or defects is a worthy goal, but rather difficult of 
attainment. New inspection methods make the de- 
tection of defects easier than previously, but there 
is a question as to whether even the most care- 


Fig. 4—Heavy rigid structure for 42 by 48 in. jaw crusher 
required stress relieving before cooling to prevent spon- 
taneous brittle fracture during cooling. Side plates are 
6 in. thick. 


ful inspection can detect all significant flaws. In 
some brittle fractures, pinpointing the defect to which 
failure could be definitely attributed has been diffi- 
cult. 

By relying upon thorough inspection and careful 
workmanship to remove all possible defects, some 
large construction projects have been successfully 
completed and put into service. However, success 
in these instances is not conclusive evidence that 
all defects were eliminated. It indicates with cer- 
tainty only that not all the factors required to cause 
brittle fracture were present simultaneously. 


Residual Stress Removal: Stress relieving a weld- 
ment in a furnace is the most common way to re- 
move residual stresses. Thermal stress relieving has 
proved very effective inasmuch as there are no known 
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instances of low-stress brittle fracture of structures 
which have been furnace stress relieved. 

The service record is confirmed by the findings of 
investigators who are studying this problem, par- 
ticularly those in England and Japan. They have 
found that although as-welded specimens (which 
contained an intentional defect) failed in a brittle 
manner at temperatures of 10F or higher, similar 
specimens, stress relieved at 1200F, did not de- 
veiop brittle fracture when tested at temperatures as 
low as —60 F. 

Further evidence that the elimination of residual 
stresses prevents brittle fracture is furnished by the 
English? and Japanese*:* reports. Investigators in 
both countries prestressed as-welded specimens to 
the yield point, at a temperature above the transi- 
tion temperature, before testing them at a low tem- 
perature. (Stressing the material to the yield point 
is a recognized method of stress relieving.) When 
the prestressed specimens were tested at tempera- 
tures as low as — 60 F, brittle fracture did not occur. 


@ Word of Caution 


Many pressure vessels and other structures are 
fabricated in accordance with the rules of the ASME 
Boiler Code or one of the state codes. In such cases, 
the requirement of the governing code with respect 
to stress relieving must be met. An engineer in 
charge of a project has no option in regard to stress 
relieving. 

It is suggested that in future revisions of these 
codes the requirements for stress relieving be recon- 
sidered. The latest edition of the ASME Code (1959) 
requires stress relieving for mild-steel vessels fabri- 
cated of material over 1!4 in. thick for operating 
temperatures above —20F. For operating tempera- 
tures below —20F, special steels are specified. 

Stress relieving all vessels having wall thicknesses 
over 114 in. is certainly safe. But, is the expense of 
stress relieving justified for all structures operating 
at warm to elevated temperatures, and which are 
well above the transition temperature of the steel? 

The practice of omitting stress relieving structures 
of mild steel under 11/4, in. thickness is questionable. 

Many, if not most, of the brittle fractures which 
have occurred in service have been in materials of 
l-in. thickness or less. Failures have occurred in 
these structures below room temperatures, but at 
temperatures well above —20F which is considered 
the threshold of low-temperature service. In view 
of service performance and available data from 
laboratory tests, how can a criterion for stress re- 
lieving be based on thickness alone, disregarding 
the temperature at which the structure is to operate? 
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When an inventor alters the 
claims during his patent ap- 
plication, his rights to legal 
action later may be blocked by 


File- 


Wrapper 
Estoppel 


ALBERT WOODRUFF GRAY 
Forest Hills, New York 


ANY patents go through the patent of- 

fice without a hitch, Some do not. If 

problems arise during negotiations with 
the patent office, the inventor may have to 
redefine or abandon certain of his claims in a 
compromise to obtain his patent, When this 
condition occurs, he is barred, or estopped, from 
later reclaiming the abandoned feature or their 
equivalents as part of his patent monopoly. 
This legal barrier to future action is called file- 
wrapper estoppel. 


A ppLicaTION for a patent contained the 
word “convoluted” in its claims. The patent 
examiner objected to the use of this word and 
suggested the word “accordion” be substituted 
in its place, 

Apparently as a compromise the inventor 
added the definition, limiting the scope of his 
claim: “... folded in curves or tortuous sinuous 
windings, that is, bending in and out in serpen- 
tine, wavy or accordion folded form.” 

Later, when this patentee charged infringe- 
ment against the manufacturer of another similar 
product that was convoluted, he was met by this 
estoppel record made by the patent examiner on 
the file wrapper of his application. In holding 


_ that the original inventor was thus estopped by 


the modifications he had made in his patent ap- 
plication, the court said, 

“Thedoctrine of file wrapper estoppel depends 
upon tip’ fact that when an applicant has ac- 
cepted ,@ rejection of a broad claim, he may not 
later? Assert that another claim, deliberately re- 
restricted to obtain its allowance, is its equiva- 
lent. If this inventor wished to insist upon 
all kinds of ‘convolutions’ which might result 
from high pressure he was not free to abandon 
haphazard ‘convolutions’ and then to assert that 
the claim covered them.”? 


W uen an inventor abandons certain patent 
claims on the features of an invention, this ac- 
tion is often referred to as a disclaimer. The 
law relating to estoppel resulting from a dis- 
claimer was spelled out in an earlier case before 
a federal appellate court. There the defense 
of file-wrapper estoppel had been interposed to 
a suit brought for the alleged infringement of 
electrical equipment. 

The device as described in the claim was, “In 
a coupling for spirally wound flexible conduits, 
a tubular member having means at one end 
adapted to be affixed to the wall of a junction 
box or the like, the other end of said coupling 
being insertable within the end of the conduit 
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and having a series of ribs extending at sub- 
stantially right angles to the major axis of 
said tubular member and adapted to engage the 
convolutions of the conduit, said ribs being 
sequentially disposed in staggered relation along 
the outer surface of the conduit-engaging por- 
tion of said coupling so as to define a spiral hav- 
ing a greater helical angle than the normal 
helical angle of the conduit.” 

The essential, and almost the only, difference 
between this invention and the alleged infring- 
ing device was the location of the ribs. Ribs 
of the device alleged to be infringed were at 
90 deg to a major axis while the ribs of the in- 
fringing device were at from 85 to 89 deg with 
the major axis. 

In the original application nineteen claims 
had been set out. All were rejected by the 
Patent Office. Amended claims had then been 
submitted for “ribs extending substantially at 


























Coupling device for flexible conduits on which 
original patent application was rejected by Patent 
Office. Patent was finally issued when the in- 
ventor submitted amended claims for ‘‘ribs extend- 
ing substantially at right angles to the major axis 
of said tubular member."’ Later, the inventor 
brought suit for infringement against another de- 
vice which was almost identical to his design ex- 
cept for the angle (85 to 89 degrees) of the ribs 
with the major axis. Court ruled there was no 
infringement since the inventor had forfeited, by 
file-wrapper estoppel, any right to an exclusive 
claim on this design feature. 
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right angles to the major axis of said tubular 
member,” and were allowed. 

In holding the patentee had forfeited by 
estoppel any right he might have against in- 
fringement of this feature, the court said: “Thus 
the file wrapper history unmistakably shows 
that the novel feature claimed by the inven- 
tor was the right angular position of the ‘ribs’ 
of the device. It was only by the most earnest 
and aggressive argument that patentability was 
secured by distinguishing this feature from the 
interrupted screw threads contained in the prior 
art. It is immediately apparent that since, as 
urged by the inventor, the ribs of the patented 
article in suit perform a function entirely dif- 
ferent from that of screw threads, the right 
angularity of the ribs is critical, since to allow 
even a slight regular variation would be to lose 
the principle claimed for it by causing the ribs 
to become mere convolutions of a screw thread. 
Having asserted the novelty of the right angle 
principle in order to secure the patent, the 
patentee cannot now expand his coverage to in- 
clude other claims which were denied him in 
the proceedings before the Patent Office.”? 


Tue term “equivalents” as used in the patent 
law, was defined by one of the federal 
courts as: “An equivalent as used concerning 
patents is a thing which performs the same 
function in substantially the same manner as 
the thing of which it is alleged to be an equiva- 
lent.” 

As substitutes, equivalents are, of course, also 
affected by patent claims, or their disclaimer or 
abandonment, and cannot subsequently be re- 
claimed by the inventor as being within his 
patent monopoly. This feature of file-wrapper 
estoppel played a major role a few years ago in 
a legal controversy. Here, the inventor had 
forfeited his right to a patent monopoly by his 
disclaimer or repudiation of a claim made 
at the time of the issuance of his patent. 

The subject of that patent, as described in 
the claim relied on in this action, was an air 
deflector for use upon vertical pivoted ventila- 
tors and formed from a single sheet of mate- 
rial: “Said deflector comprising a body portion 
of concavo-convex formation and conforming to 
a frustro-conical segment, one edge of said body 
portion terminating in an attaching channel of 
U-shape, open upon one side, the said channel 
having its opposite closed side slotted for the 
reception of the firm member of the ventilator 
and means integral with said channel for re- 
moving the deflector.” 

The alleged infringing invention was the sub- 
ject of the comment by the court that, “Ad- 
mittedly the accused structure is almost an exact 
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Automobile air-current deflector which was pat- 
ented after long negotiation with Patent Office, 
involving several changes in the inventor's claims. 
Some time after the patent had been issued, an 
almost exact duplicate of this design was brought 
on the market by another company. In the sub- 
sequent legal action, the court ruled that the 
patent had not been infringed. Because of the 
circumstances under which the patent claims were 
accepted, ‘the patentee is in no position to en- 
large their scope or to assert their application 
in the general language which was rejected by 
the Patent Office. Neither can [he] . . . assert 
his claims against equivalents which might re- 
spond to his rejected claims but which did not 
respond to the claims as issued." 


duplicate of the patentee’s commercial struc- 
ture.” Then, of the file wrapper and the efforts 
made by the inventor to secure his patent, the 
court continued, “The file wrapper contents show 
that the inventor made rugged resistance in the 
Patent Office. Notwithstanding the purpose of 
his invention as well as the objective sought 
to be accomplished, were stated, his broad claims 
were disallowed in view of the prior art. 

“In the first instance six claims were rejected 
by the Patent Office. These were cancelled 
by the inventor and three new claims substituted. 
These too, were rejected and cancelled. Two 
other claims were presented and these allowed, 
one of these the basis of this action.” 

Of the consequences of these events, the court 
concluded: “Under the circumstances attending 
upon the procurement of the claims, the patentee 


is in no position to enlarge their scope or to 
assert their application in the general language 
which was rejected by the Patent Office, over 
the prior art. Neither can the patentee under 
such circumstances assert his claims against 
equivalents which might respond to his rejected 
claims but which did not respond to the claims 
as issued.””* 


Over a quarter of a century ago the U. S. 
Supreme Court described the effect of a dis- 
claimer in a patent application on the inven- 
tor’s right to defend the patent subsequently 
issued against equivalents. In later decisions on 
controversies of this character, repeated refer- 
ences to this decision have served to make it a 
basic rule today, governing the effect of file- 
wrapper estoppel in such situations. 

“It is well settled,” said that court, “that 
where an applicant for a patent to cover a new 
combination, is compelled by the rejection of his 
application by the Patent Office, to narrow his 
claim by the introduction of a new element, 
he cannot after the issue of the patent broaden 
his claim by dropping the element which he was 
compelled to include in order to secure his patent. 

“If dissatisfied with the rejection he should 
pursue his remedy by appeal and where in order 
to get his patent, he accepts one with a nar- 
rower claim, he is bound by it. Whether the ex- 
aminer was right or wrong in rejecting the origi- 
nal claim the court is not to inquire. 

“The applicant, having limited his claim by 
amendment and accepted a patent, brings him- 
self within the rule that if the claim to the com- 
bination be restricted to specified elements all 
must be regarded as material and that limita- 
tions imposed by the inventor, especially such as 
were introduced into the application after it had 
been persistently rejected, must be strictly con- 
strued against the inventor and looked upon as 
disclaimers. 

“The patentee is therefore estopped to claim 
the benefit of his rejected claim or such a con- 
struction of his amended claim as would be 
equivalent thereto. So where an applicant whose 
claim is rejected on reference to a prior patent, 
without objection or appeal, voluntarily restricts 
himself by an amendment of his claim to a spe- 
cific structure, having thus narrowed his claim 
in order to obtain a patent, he may not by con- 
struction or by resort to a doctrine of equivalents, 
give to the claim a larger scope, which it might 
have had without the amendments which 
amount to a disclaimer.” 
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Pressure Loss 
Factors 


for 


Fig. 1—Chain-type construction with four cross webs may 


weigh less than gimbal-ring construction with two webs, 
but loss factors are greater. Compare curves of Fig. 2 and 3. 


LI ket 
ELLOWS joints of the internal link type are 
B simple, compact, sturdy, and streamlined on 


the outside. They are usually lighter in 


weight than other flexible bellows joints. They 
are suited especially for use in aircraft and mis- 


i 
siles provided the relatively high pressure losses can 
be accommodated in the ducting system. 


Two internally linked joints are in common use: 
The chain-link type, Fig. 1 and 2, and the gim- 
bal-ring type, Fig. 3 and 4. This article presents 
experimentally obtained loss factors for fluid flow 
in these two types of joints. 

Data for the chain-link type are correlated by 


Cc. M. DANIELS 
Supervisor 

and 

R. E. FENTON Nomenclature 
Senior Research Engineer 
Rocketdyne Div. 

North American Aviation Inc. 
Canoga Park, Calif. 


=~Duct cross sectional area upstream of joint, in.? 
= Minimum free flow area in joint, in.? 
Acceleration of gravity, 386 in. per sec? 
Loss factor 
Ap/q 
= Velocity head based on duct area, psi 
pu"/2g 
= Mean velocity of flow medium based on duct area, 
in. per sec 
Total pressure loss of joint, psi 
Density of flow medium, lb per in.® 
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LOSS FACTORS FOR BELLOWS JOINTS 
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Fig. 2—Plot of points obtained from chain- 
type joints of different sizes provides curve of 
data suitable for use in duct design. 


Fig. 3—Gimbal-type joints have notably lower 
loss factors than chain-type joints of equivalent 
ratios. 


Table 1—Data for Fig. 2 and 3 





Ay 


— Thickness 
Ap of Web (in.) 


Nominal 
ID (in.) 


Diameter of 
Link (in.) 





0.093 
0.032 
0.026 
0.064 
0.036 
0.047 
0.025 
0.040 
0.040 
0.040 
0,040 
0.040 


0.582 
0.945 
0.953 
0.778 
0.806 
0.796 
0.676 
0.646 
0.702 
0.702 
0.740 
0.740 


oc weeene ww wn we 


0.187 1% 
0.125 2% 
0.125 2% 
0.310 3 
0.225 3% 
0.380 4 
0.125 1% 
0.250 2% 
0.250 3 
0.250 3 
0.250 3% 
0.250 3% 


| 





plotting loss factor K = Ap/q as a function of net- 
flow area to duct-area ratio, Fig. 2 and 3. See 
Nomenclature. Typical joint dimensions with cor- 
responding loss factors K are given in Table 1. 
Curves through the plotted data represent a mean 
value of K over a range of flow rates. 

Loss factor is practically independent of Reyn- 
olds’ number over the range from 60,000 to 800,000 
but is dependent on the particular design used. 
Loss factor is inversely proportional to the mini- 
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mum free-flow area, Fig. 2 and 3. 

Data for the unlined joints are converted to 
equivalent data for lined joints by the method de- 
scribed in the reference.* 

The gimbal-ring type exhibits lower pressure loss 
than the chain-link type, Fig. 3. It is usually heav- 
ier because of the gimbal ring required to with- 
 *C, M. Daniels and R. E. Fenton—‘‘Determining Pressure Drop 


in Flexible Metal Hose,’’ MACHINE DESIGN, Vol. 32, No. 21, October 
13, 1960, pp. 195-198. 
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Fig. 4—Loss factors in gimbal-ring joints are appreciably greater when joints are bent. 


stand the pressure separating ioad. This pressure- 
loss factor is plotted in Fig. 4 as a function of 
joint inside diameter. 

Although some of the data were obtained with 
air as the flow medium and some with water as 
the flow medium, the loss factors may be used 


Tips and Techniques 


interchangeably in duct-loss calculations provid- 
ing the air-flow velocities are not in a range where 
compressibility must be taken into account. This 
state normally exists where the pressure down- 
stream of a joint is not less than 90 per cent of 
the pressure upstream. 





Calculating Gear Teeth 

The following method can be used to calculate 
the number of teeth in a two-set gear train where 
the ratios are simple and the same pitch is used in 
both gear sets. The method is especially suited to 
calculating teeth for a two-set reverted gear train 
to give the most compact arrangement. An example 
will illustrate the procedure. 
ExamPLeE: Assume that required train ratio R = 1/10. 
The best solution is one in which both driving gears 
are almost the same size. 

The nearest integral number to the square root of 


10 is 3. From this, 


1 3 1 3 
2 (2) -(2)2) 
Next, add the numerator and denominator of the 
second form of the equation, 3 + 1 = 4 and 3 + 10 
= 13. Then, “cross-multiply”: 
13 13 3 4 12 


— = —— and —— xX —— _—_ 
13 39 10 4 40 


The required gears are, then, (13/39) (12/40) 
or any multiple of these numbers. If a closer simi- 
larity between driving gears is required, 3.2 can be 
substituted for 3, since it is closer to (10)%. 

If the numerator or denominator of the train 
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ratio, R, is not an integer, simply multiply numera- 
tor and denominator by a number such that the 
working ratio contains two integers. For example, 
if R = 17.5:1, multiply by 2 to give R = 35:2.— 
Ernar T, Younc, Sun Oil Co., Newtown Square, Pa. 


Pencil-Lead Cushion 


A small piece of rubber wire insulation, slit as 
shown in the illustration, can be used to protect 
the lead in a mechanical drafting pencil. The cushion 
allows a greater pressure to be applied to the lead 
without breakage.—Franx H. Sutz, Chicago, Ill. 

















A European development, Ther- 
mofusion was introduced to this 
country in 1959 when license to 
the process was acquired by the 
Spencer Chemical Co. Present 
sublicensees are: American Agile 
Corp., Amos - Thompson Corp., 
Rubbermaid Inc., and Space 


Structures Inc. 


FRANK J. BOCKHOFF 


Associate Director 
Research & Development 
American Agile Corp. 
Maple Heights, Ohio 


Thermofusion—a new molding technique 


jor fabricating... Large Plastic Parts 


RIOR to the recent introduction of the Thermo- 

fusion molding technique, most large plastic 

fabrications were welded from sheet and tube 
stock. Welded fabrications, although economical 
for one or a few items of a given type, are rela- 
tively costly for large quantities. Extrusion and 
injection molding are also used to fabricate fairly 
large items, but size of such parts is limited by the 
size of mold and injection-molding equipment. The 
patented Thermofusion process requires a minimum 
of manual labor and has considerably fewer limita- 
tions in size of finished parts than the molding 
processes. 


> The Process 


Molds required for the Thermofusion process are 
usually fabricated from light-gage sheet steel, rolled 
or formed to the outside shape of the part to be made. 
Size of molds is limited only by physical capacity of 
the overi equipment used for the process, 

Close temperature control is required so that the 
powdered materials are uniformly fused on the in- 
terior mold surfaces. Unfused powder can be re-used. 
Wall thickness is controlled by temperature and 
time of exposure. 

Because of low mold costs, advantages of the proc- 
ess lie in its adaptability both to large parts and to 
short-run items. Also, because the process does 
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Polyethylene tank of 250-gal ca- 
pacity weighs only 74 Ib, including 
cover and welded fittings. Wall 
thickness is 1/4 in. 


not require high pressures common to other thermo- 
plastic production methods, Thermofusion products 
are virtually stress-free. 


> Materials 


Polyethylene is the only material presently being 
used on a commercial scale in Thermofusion prod- 
ucts, although other powdered plastics such as nylon, 
cellulose acetate butyrate, and polypropylene may 
eventually share the market. These polyethylene 
products offer such features as light weight, clean 
hygienic quality, product uniformity, abrasion and 
chemical resistance, and availability of custom de- 
sign at reasonable cost. 

Properties of branch-type polyethylene fabricated 
by Thermofusion, Table 1, do not differ appreciably 
from the properties of polyethylene in parts produced 
by injection molding or compression molding. Ex- 
cellent stress-crack resistance and low brittleness tem- 
perature, important properties in process equipment, 
can be readily attained. 

Higher-density polyethylenes are also used in 
this process. The major differences in the final 
product are improved yield strength, significantly 
greater stiffness in flexure, and a somewhat higher 
temperature resistance. 


> Design 
Size of finished parts is limited only by mold 


and auxiliary equipment size. Present commercial 
equipment accommodates the fabrication of tanks 
with capacities up to 500 gal. Wall thicknesses are 
generally uniform and can be specified in the range 
of 1/16 to % in. Wall thicknesses in excess of 
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Hollow polyethylene molding is used as a 
core in casting solid-propellant material for 
rocket motors. Wall of cylinder is 3/32 in. 
thick; fin walls are Yg in. thick. 





Table 1—Properties of Low-Density Polyethy- 
lene Fabricated by Thermofusion 





ASTM Test 


Property Procedure 





Density at 23 C 


(gm per cu cm) 0.919 D1505-57T 
Stress-Crack Resistance at 
50 F (hr) 


Stiffness in Flexure (psi) 


400-+ 
13,100 


D1693-59T 
D747-58T 
Impact Strength Izod at 

73 F (ft-lb per in.).... 
Shore Hardness 


No break 
D45 


1256-56 
D1484-59T 
Brittleness 

D746-57T 
D1525-58T 


Temperature (F) —103 
Softening Point, Vicat (F) 205 











34 in. have not yet been developed satisfactorily. 

Tolerances on wall thickness can be held to plus 
or minus 1/32 in.; on length and diameter di- 
mensions, to plus or minus 1/16 in. 

Certain sections of moldings—tank rims, for ex- 
ample—can be reinforced by using techniques in- 
volving additional localized heating. Strength also 
can be increased by the use of ribs, or by incorporat- 
ing metallic or nonmetallic framework in the parts. 

Part exteriors can be tapered or stepped, but 
sharp or deep undercuts which may cause stresses 
in the finished item should be avoided. To reduce 
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LARGE PLASTIC PARTS 


the possibility of stresses being introduced during 
cooling, corners should have minimum radii of 1/, in. 
whenever possible. 

Smoothness of exterior surfaces of parts produced 
by Thermofusion is governed entirely by smooth- 
ness of the mold in which the item is made. Interior 
smoothness, on the other hand, is determined by 
processing variables, particularly temperature and 
time. Interior surfaces generally have a matte 
finish. 


> Applications 


Thermofusion is presently used extensively for 
the production of a wide range of standard branched- 
polyethylene tanks with capacities up to 350 gal, al- 
though cylindrical tanks up to 450 gal and rectangu- 
lar tanks up to 500 gal in capacity can be produced 
on a custom basis. The light-weight, natural-color 
polyethylene tanks are molded with heavy walls to 
provide the strength and rigidity required for long 
service under severely corrosive conditions. Such 
tanks are used in research work and light manu- 
facturing, and for materials-handling and storage 
jobs in the textile, drug and pharmaceutical, spe- 
cialty chemical, rubber, beverage, and metal-finish- 
ing industries, 

In addition to tanks, applications include boat 
hulls, large bottles, glove boxes, forms for molding 
polyester and epoxy resins, ventilator and exhaust- 
duct components, acid troughs, missile components, 
large loading funnels, and roof-ventilator shields. 


Tips and Techniques 


Polyethylene tanks and exhaust hood pro- 
vide maintenance-free system for corrosive 
liquids. Tanks are Thermofusion molded; 
exhaust hood and ductwork are welded. 


Complex structures and insert moldings are entirely 
within the realm of present operation. Also, other 
materials, particularly the olefin polymers and co- 
polymers, are being investigated for application to 
Thermofusion. 





Solving Oblique Triangles 


When three sides of an oblique triangle are known, 
the angles can be easily found by the use of haver- 
sines. Thus, for the triangle shown, 


e-6 = 
hav A = = Bite tol dl 
be 


(s—a)(e-—ec 
ET ptt bn 
ac 


(s — a0. 
hav C = — nits adhe ) 
ab 


1 
s = —(a+b+e 
2 ) 


If a table of haversines is not available, the follow- 
ing relationship may be used to determine the angle: 


cos a= 1-— 2 hava 


where a is the angle to be found. 
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This method is considerably simpler than the one 
based on the law of cosines, and is especially easy to 

















use with a slide rule or with logarithms.—M. W. 
Lortus, Chicago, IIl. 


Do you have a helpful tip or technique for our other 
readers? You’ll receive ten dollars or more for each 
published contribution. Send a short description plus 
drawings, tables, or photos to: Tips and Techniques 
Editor, MACHINE DesIGN, Penton Bidg., Cleveland 13, O. 
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Nomograms provide 


a quick, simple method 


for solving 


QUADRATICS 
CUBICS 
QUARTICS 


OMOGRAMS provide definite advantages, in 


speed and convenience, over conventional 





methods of solving quadratic, cubic, and quar- 
tic equations. The following methods, based on 
nomograms, yield direct answers which are suffici- 
ently accurate for many applications. Where a 
greater degree of accuracy is necessary, a procedure 
is given for refining the roots. 
Any quadratic or cubic equation can be solved 
with these nomograms. The only limitation is in the 
method for quartics, which cannot be used if the 


suoijpnby Huiajos 


equation has no real roots. But even here the meth- 
od may be of some use, since it indicates whether or 
not a quartic has any real roots. 
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> Quadratics 


MERWYN E. ARTHUR 
Staff Engineer 

Federal Systems Div. 

IBM Corp. 

Owego, N. Y. 


‘HIS nomogram may be used to solve any quad- 

ratic equation of the form x? + bx + c = 0. 

Those not in this form must be divided by the 
coefficient of x?. 

Answers obtained from the nomogram are in two 
parts: k, which is one-half of the sum of the roots 
of the equation, and h, which is one-half of their 
difference. Thus, the roots are: 


(1) 
(2) 


This method remedies the major disadvantage of 
many nomograms of this type: Diminishing accu- 
racy as the roots come closer and closer to being 
equal. 

For a given case, k may be either positive or 
negative, and takes the sign opposite to that of b. 
Since h may be either real or imaginary, the nomo- 
gram solves all quadratic equations, whether the 
roots themselves are real or complex. 

The useful range of the nomogram may be ex- 


tended by the use of either or both of the follow- 
ing methods: 
1. With x = ny, divide the equation by n?. This 
yields 
b c 
+ ——y + ——_ = 0 
n x 
where n is any convenient value that brings the 
constants within the range of the nomogram. Then, 
solve for y by aligning the straightedge through b/n 
on the b scale and c/n? on the c scale. Read k and 
h and find y = k +h. The values of x(r; and re) 
are then equal to ny. 
2. Let x = z — b/2, Then, 


b 2 
2 — (—) +c=0 
2 


Solve for z by aligning the straightedge through 
zero on the b scale and [—(b/2)? + c] on the c 
scale. Since k must be zero, then z = +h, and x(ry 
and r2) = —b/2 + h. This substitution is most use- 
ful when the value of h is near zero; however, in 
many cases the preceding method must also be used 
to obtain an accurate reading. 


Example 1: To solve x? + 8.4x — 9.4 = 0, align 
the straightedge with 8.4 on the b scale and —9.4 
on the c scale. Then, k = —4.2 and h = 5.2. From 
Equation 1 and 2, r; = | and re = —9.4. 


Example 2: To solve x? — 12x — 45 = 0, use 
method 1, with n = 3, to get y2 — 4y — 5 = 0. 
Then, from the nomogram, k = 2 andh = 3. Fi- 
nally, from method 1, y = —I1 or +5; therefore 
r,; = —3 and ro = 15, Equation 1 and 2, 


Example 3: For x? — 5.8x + 8.39 = 0, k = 2. 
but h is too near zero. So, using method 2, x = z 
2.9 and z* — 8.41 + 839 = z* — 0.02 = 0. Fro 
method 1, with n = 1/10, orz = 1/10y, y? — 2 = 0. 
Align the straightedge through b = 0 andc = —2 
and read h = 1.4. Then, y = +1.4;z = +0.14. 
Hence, r; = 2.76 and re = 3.04. 


9, 
oe 
m 


Example 4: For x? — 5.2x + 8.7 = 0, align the 
straightedge through b = 5.2 and c = 8.7. Then, 
k = 2.6 and h = jl.4. The roots are ry; = 2.6 + 
jl.4 and re = 2.6 — jl.4. 
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Cubics 


LEE E. DUNBAR 

Research Specialist 

Grumman Aircraft Engineering Corp. 
Calverton, N. J. 


‘HE following nomogram provides a quick and 
simple method for extracting the real root from 
an equation of the general form x® + bx? + cx + 
d = 0. The ranges available from this method 
are adequate for most problems. If the equations 
being solved are descriptive of physical systems, it 
seems to be characteristic that “normalized” coeffi- 
cients are not substantially larger than unity. 

1. Beginning with an equation of the form x? + 
bx? + cx + d = 0, if d is negative, go directly to 
siep 3, with x = y. 

2. If d is positive, substitute y = -—x, so that 
the equation then becomes y? — by? + cy — d = 0. 
This operation simply changes the sign of b and d. 

3. Normalize the constant term to unity by choos- 
ing a = 1/d’*, and letting z = ay. This yields 

28+ M22+Nz-—-1=0 (1) 


where M = ba and N = ca’, The signs of M and N 


are like those of b and c when d is negative. 

4. With the equation in the form shown in (1), 
draw a line between M and N on the nomogram. 
Read the real root, z, on the curved scale. To get 
the root of the original equation, simply work back 
through the x and y transformations. If greater 
accuracy is desired, the root may be refined by the 
use of Newton’s Method (Example) before the root 
is divided into the original equation to obtain the 
reduced quadratic. 


Example: Solve the equation x* — 6.11x? + 4.44x 
+ 3.308 = 0. 

1. To change the sign of the constant term, 3.308, 
set y = —x. From this, y® + 6.11 y? + 444 y 
—3.308 = 0. 

2. Choose a = 1/(3.308)1/* = 0.671; a? = 0.450. 

3. Let z = ay; then, z? + 4.092? + 2z-1=0. 

4. From the nomogram, with M = 4.09 and N = 
2.0, read the real root of the equation on the z scale, 
g = G3. 

5. Work back through the x and y transformations. 
Thus, y = z/a = 0.3/0.671 = 0.447; and x = 
—y = —0.447. 

This value may be sufficiently accurate. How- 
ever, if further refinement is necessary, use Newton’s 
Method: 

f (1) 
fe = 41 — —tastonty 
f' (4) 
where Xo is a refinement of x}. 

Using synthetic division, extract the root already 

known. 


1 —6.110 
—0.447 


+4.44 — 0.447 


+2.93 


+3.308 
—3.290 





+7.37 ~ +0.018 


+3.13 
+10.50 = f’ (x1) 


From this, f(x,)/f'(x1) = 0.018/10.5. Then, x2. = 
—0.447 — (0.018/10.5) = —0.449. This procedure 
can be carried out to obtain any desired degree of 
accuracy. 

6. Again using synthetic division extract the refined 
root, to give x?—6.559x + 7.385 = 0. The reduced 
quadratic equation may be solved by the method 
outlined in the previous section to obtain the three 


roots of the equation: x = 5.116, 1.443, —0.449. 


—6.557 
—0.447 
1 —7.004 


= f (x1) 
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>Quartics 


LEE E. DUNBAR 

Research Specialist 

Grumman Aircraft Engineering Corp. 
Calverton, N. J. 


HESE nomograms, extensions of the one used for 
cubic equations, solve quartic equations of the 

general form x* + bx* + cx? + dx +e = 0. 

Although this method is similar in accuracy and 
speed to the one used for cubics, it is not universally 
applicable. This is because the quartic may have 
two pairs of complex conjugate roots, whereas the 
cubic must have at least one real root. A further 
difference in the two methods is in the number of 
nomograms required: The quartic solution may use 
either of two nomograms, depending on the sign 
of the constant term, e. 

1. Beginning with the general equation x* + bx 

cx? + dx + e = 0, normalize the constant term 
to unity by choosing a = 1/(/e/)*. With z = ax, 
the equation becomes 

+ Mz3+N22?+ Pz+1=0 

where M = ba; N = co: P = de®. 

2. Choose the appropriate nomogram, depend- 
ing on whether the constant is plus or minus 1. 


3. Strike a line from N to P; at the intersection 
with the appropriate M curve, drop perpendiculars 
to the z axis to obtain the positive roots of the z 
equation. 

4. Divide each z value by a to obtain the posi- 
tive roots of the original equation. 

5. To obtain the negative roots of the equation, 
change the signs of M and P, and repeat steps 3 
and 4. 


Example 1: Solve the equation x* + 569x* + 
50,670x? — 7.80 x 10% + 7.89 x 10° = 0. 

1. Compute a = 1/(7.89 x 107)* = 1.057 x 
10*, o* = LHG x 104; & = LIS x 10*. 

2. Change the equation to z* + 6.02z* + 5.65z? — 
922 + I = 0. 

3. On the nomogram for positive e, strike a line 
from N = 5.65 to P = —9.2. Drop perpendiculars 
from M = 6.02, and find z = 0.12 and 0.74. 

4. To find the negative roots, change the signs 
of M and P, and perform step 3 with M = —6.02; 
N = 5.65; P = 9.2. This yields z = —2.7 and —4.0. 

5. Divide each approximate root by a, giving x = 
11.3, 69.9, —255, —378. 


Example 2: Solve the equation 2.65x* — 21.5x3 — 
286x? + 8.46 x 108x — 5.3 x 104 = 0. 

1. Follow the steps outlined in Example | to get 

= 0.72. Change the signs on M and P to get 

= ~-—1.4. Since only the two real roots have been 
found, the other two roots must be complex con- 
jugate. 

2. Refine the two known roots by synthetic 
division, as shown for cubic equation. Then, ze 
(for z = 0.72) = 0.72 + 0.018/1.231 = 0.74. Using 
the reduced cubic, z? + 0.06z? — 0.716z + 1.360 = 
0, remove the root z = —1.4 and refine it. Then, 
z (for z = —1.4) = -—1.40 + (0.26/499) = 
— 1,35. 

3. The remaining quadratic may now be solved 
to obtain z = 0.64 +j0.781. 

4. To obtain the roots of the original equation, 
divide the z roots by a. Thus, x = 88, —16.1, 
7.62 +79.3. 


MACHINE DesIGN 





SOLVING 
EQUATIONS 


35 
| 


im 
vq 


ee oe 
i oe eo? 
ro) 


vers. ae 


@ 
@ 








o 


h 
es 


on) 
Peres Peres Ovens eee Pew eee 


Pte ee Se eee VTP eT ST Pe eee 


\ 
i ; oe 
I 


Ls) 








EOee eee ee Oe ee eee ee ee ee ee ea 
KEaE RARE RDA ORE CRAP ee 


Ween Pee ee oe ee 
[Ter eee ST ee ee 


-8 -10 
j ee 
T Tt T t | T 


+ 
3 1 


1 


hs 
ee ti 
4 


°o 





| 
6 


wee eee ee eee ae cee ee 


CE ae ee ee ee ek ee ee eee ee 














we Sa ae! Eee ere Meier 


4 
4 
— 
= 
4 
— 
4 
4 
4 
— 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


b 
t 
= 
7 
be 
- 
= 
= 
= 
t 
= 
5 
S 
= 
5s 
- 
S 
s 
= 
= 
= 
5S 
= 








uy 
@ 

I 
@ 


Terre sere? 


























a eee eee wee 
a i oe ae ee ea 














bi 
3 


v 


September 14, 





a 


@ 


For negative e 


Pere Sere Pere ee 


ve te ee een ee ee wee 2 ee ee 


eee aon 


5. 


o 
Ne ee eee eee ee ea aes 


"yy. 


mM 
Phy 
Pre cn See ee eee 
Tre Tee ee 


eee ae 
i i i! Wii 


T 
awe! 





°o 


1 
n 


4 
4 
4 
4 
4 
4 


x 
5 
a 
5 
. 
= 
- 
+ 
5 
5 
5 
- 
a 
5 
. 
= 
s 
+ 
4 
s 
5 
5 
5 
5 


| 
S 


PEs FE, POs Pore Sere 





i 
o 





l 
@ 





ee PPTs CPST Oe ee eee! Pe eee See Pe Ce FS 


v EEE 


























aes awe 


ae eee ae eee 





‘ 
3 


= 


MacHINE DesIGN 





& cy * 
imag neeri ng is the bold new look at Screw & Bolt that says 


“infinite design capability.”’ Imagination, coupled with engineering, 
has led to endless new product design developments in fasteners and 
other threaded parts. MJ Need a new design fastener or threaded part 
where standard shelf items just won’t fit? Clip this ad to your letterhead 
and Screw & Bolt’s sales engineers will put imagineering to work for you. 
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Selection of methods for 


Cooling Electronic Equipment 


N the selection of a cooling meth- 

od for an electronic package, per- 
haps the most important factor is 
the intended use of the equipment. 
Basic differences characterize cooling 
systems and cooling techniques for 
ground, airborne, and space applica- 
tions. The electronic equipment it- 
self may strongly influence the 
choice of cooling method. In the 
future, solid-state equipment will re- 
quire different cooling techniques 
than present equipment. Table 1 
indicates the effectiveness of some 
of the heat-transfer modes dis- 
cussed here. 


Air flow 


Vented cover 


ssn nies pill snes ate 











Fig. 1—Natural convection through 


vented cover. 
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W. E. KRAUSS 
The Martin Co. 
Orlando Div. 
Orlando, Fla. 
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Fig. 2—Forced air cooling system. 


Natural convection, Fig. 1, is 
probably the most commonly em- 
ployed cooling technique. Fre- 
quently, it involves no thermal de- 
sign because the equipment pack- 
aging density is low, and free or 
natural convection is adequate. With 
effective thermal design, natural 
convection can adequately cool elec- 
tronic equipment having heat dis- 
sipations of 0.25 w per sq in. of 
cooling surface. 
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Natural convection occurs where 
masses of fluid are moved due to 
density variation caused by local- 
ized warming of the fluid. Co- 
efficients of heat transfer for air 
are low, the order of magnitude 
being 0.2 to 1.25 Btu/(hr) (sq ft) 
(deg F). 

Although natural convection is the 
predominant mode of heat transfer, 
radiation and conduction also oc- 
cur concurrently. 
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Forced convection is more effect- 
tive than natural convection in that 
the movement of air over the heat- 
dissipating part is induced by a pres- 
sure source. 

Forced movement of the cooling 
fluid causes a greater velocity— 
hence, a higher heat-transfer coeffi- 
cient—to occur at the heat dissipa- 
ting element. Forced - convection 
heat-transfer coefficients four to six 
times as great as those common in 
natural convection can be obtained. 
Forced convection should be used 
for heat dissipation not exceeding 
2 w per sq in. of cooling surface. 

When forced convection is util- 
ized, a mechanical cooling system 
usually is involved. Depending on 
the application (airborne or ground 
installation), this includes: A cool- 
ing or refrigeration package, a pres- 
sure source (blower or compressor), 
a duct or distribution system, and 
some sort of temperature or air- 
flow control. This system can be- 
come quite complex and may involve 
considerable auxiliary equipment, 
Fig. 2. 

A good example of efficient 
thermal design is shown in Fig 3. 
The object is a module from a 
forced-cooled airborne computer. 
Note the series-parallel cooling path. 
Exhaust air temperature is approxi- 
mately 225 F. 


Radiative cooling is not commonly 
employed as the sole method for 
cooling since relatively high com- 
ponent temperatures are required 
for effective heat transfer. In some 
cases, however, radiative cooling is 
used to supplement other cooling 
techniques. For example, tube 
shields are normally blackened to 
increase their ability to absorb 
radiant energy. 

Thermal radiation is emitted by 
bodies in the form of electromag- 
netic waves of various wave lengths, 
and radiation will travel through a 


Table 1—Relative Magnitudes 
of Heat-Transfer Modes 


Methods Magnitudes 


Free Convection: 
Vertical plate, 6-in., At 70 F 
Radiation: 
Black bodies, At — 90 F 
Black bodies, At = 810 F 
Forced Convection: 
Air over 6-in. plate at 8 fps; mean 
temp plate and air, 212F 
Water at 104 F and 5 fps in 2-in. 
diam pipe 
Boiling Water: 
On flat plate at 1 atm 
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Fig. 3—Force-cooled 


airborne module. Air out 


vacuum or a gas with practically 
no absorption. When it is absorbed 
by other bodies, the receiving-body 
temperature rises. Thus, in the de- 
sign of electronic equipment, high- 
temperature components, which may 
produce radiation, are not located 
adjacent to components with critical 
temperature sensitivities, 

Because a large temperature dif- 
ference between the radiating body 
and the receiving body is necessary 
for effective heat transfer by radia- 
tion, satellites appear to be a logical 
application for this type of cooling. 
A package which utilizes radiative 
cooling is shown in Fig. 4. 


Liquid-cooling techniques transfer 
heat to a liquid which may or may 
not be in motion. The liquid is in 
direct contact with the heat-dis- 
sipating component, Liquid cooling 
includes: Submerged cooling, boil- 
ing, expendable cooling, and spray 
cooling. Various liquid cooling sys- 
tem configurations are also possible. 

In SUBMERGED Coo na, the elec- 
tronic parts are cooled by loss of 
heat directly to the surrounding 
liquid. The heat must be given up 
by the liquid to some ultimate 
heat sink. Submerged cooling in- 
sures uniform temperatures within 
the equipment and provides an ef- 
fective method for dissipating a con- 
centrated heat load over a large 
surface. This method of cooling is 
applicable to power supplies, servo 
amplifiers, modulators and similar 
equipment. 

The technique of liquid filling an 
electronic package increases the 
weight of the equipment and there- 
fore must be carefully evaluated for 


Vacuum tube 


any applications where weight is im- 
portant. Table 2 indicates relative 
effectiveness of liquid cooling. 


Table 2—Effectiveness of Methods 
for Internal Cooling of Sealed Units 


Heat Removal 
(w/cu in.) 


Cooling Method 
Free air 0.15 
Plastic embedment 0.25 
Metallic conduction 2to5 
Forced-air cooling 7 
Direct liquid cooling 10 
Vaporization cooling 20 





Bor.inc of the liquid increases the 
heat transfer rate due to agitation 
of the liquid. This method of 
cooling is a logical step from sub- 
merged cooling, Fig. 5. Fluid prop- 
erties are of prime importance. The 
boiling temperature establishes the 
operating temperature of the equip- 
ment, and all components exposed 
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Fig. 4—-Radiative cooling unit. 
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Fig. 5—Vaporization cooling. 


to the liquid must be capable of op- 
eration at this temperature. 

THe Evaporative Gravity Sys- 
TEM of cooling embodies the evapo- 
rative-cooling (boiling) technique, 
Fig. 5. With the proper selection 
of liquid and pressure, almost any 
boiling temperature can be obtained 
and very uniform constant tem- 
peratures can be maintained on com- 
ponents sensitive to temperature 
variation. Freons, and perfluorocar- 
bon fluids have been used as filler 
liquids. 

EXPENDABLE Coo Inc also involves 
boiling heat transfer. In this case, 
the vapor is not condensed, but is 
permitted to escape, Fig. 6. The 
latent heat of vaporization is the 
ultimate heat sink. 

Expendable cooling is limited in 
heat-removal capability by the 
amount of fluid available. If long 
periods of equipment operation are 
expected, this cooling method would 
probably be prohibitive due to the 
weight and volume of liquid re- 
quired. In addition, the electronic 
package must be structurally capable 
of withstanding the pressures gen- 
erated. 

Spray Coo xine is similar to sub- 
merged cooling, but requires only 
about 1/3 as much liquid. In a 
typical arrangement, Fig. 7, a wick 
or screen sleeve insures uniform 
flow of coolant over the heat-dis- 
sipating surface. 

This cooling method requires that 
coolant be provided to the heat- 
dissipating parts regardless of pack- 
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age orientation during equipment 
operation. Thus, for airborne ap- 
plication, this method has limited 
application. However, for ground 
installations and shipboard use, this 
cooling method is applicable. 

The various liquid-cooling meth- 
ods discussed can be applied to cool- 
ing systems. In every system, a heat 
exchanger and a liquid transfer sys- 
tem are required. The primary ad- 
vantage of a cooling system is that 
one heat sink is used for a number 
of electronic packages. 


Other methods for cooling elec- 
tronic equipment are available: 
¢ Equipment can be designed with 
sufficient mass so that all heat gen- 
erated during its operation can be 
stored in the mass without exceed- 
ing the temperature limits of the 


Vapor 


Relief valve > 
































Fig. 6—Expendable cooling. 





components. 

Since heat transfer from the gen- 
erating part to the absorbing mass 
is usually by conduction, thermal 
paths must be designed for conduc- 
tion with minimum temperature 
difference. Air gaps and contact 
resistances should be eliminated. 
All metal joints should be welded 
or soldered with no reduction in the 
conduction path cross-section area. 

A chassis of a telemetry module 
which employs heat-sink cooling for 
the vacuum tube is shown in Fig. 8. 
The first impression of this is that 
it will weigh too much. But, elec- 
tronic equipment chassis and cases 
contain considerable weight for 
structural reasons. With thermal de- 
sign considered during initial de- 
sign stages, the structure which is 
made to carry mechanical loads 
will usually absorb thermal loads 
with little or no increase in weight. 


e Another approach to equipment 
cooling is the application of endo- 
thermic and exothermic chemical 
reactions of the cooling fluids. By 
suitable selection and control of the 
reactants and reaction products, 
good temperature control of equip- 
ment appears possible, 

e One more cooling method is 
thermoelectric cooling. Here, an 
electric current causes heat to be 
absorbed at one junction and re- 
jected at a second junction.’ Use of 
semiconductor materials has made 
this method of cooling practical for 
some applications. Technical in- 
formation sheets indicate tempera- 
ture differentials of 100 F are ob- 
tainable. However, with large tem- 
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Fig. 7—Spray cooling. 
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Want to find the coefficients? It’s easy with the 
new Regression Analysis program for the IBM 1620 


Here’s another program offered free-of- 
charge to users of the IBM 1620 Data Proc- 
essing System. It gives you the kind of 
results you might expect only from a much 
more expensive computer. But users of the 
1620 know that its low rental cost is decep- 
tive. The 1620 packs more computing power 
per cubic inch than any other computer in its 
size range. 

The Regression Analysis program is a 
good example. Suppose you want a fit for 
production purposes. If you employ more 
than two variables you probably have diffi- 
culty visualizing the representation of your 
data. If linearity is not the case, you must 
often guess blindly at a polynomial of high 
degree, accept or reject the fit with some- 


thing approaching a sixth sense, and either 
try again or settle for the resuits you have. 

The new Regression Analysis program lets 
you handle expressions containing up to 24 
variables. If you have the even more com- 
plicated task of handling many dependent 
variables, the program will generate regres- 
sion coefficients with a maximum number of 
dependent variables not exceeding one-half 
the number of independent variables. 

This program will also fit non-linear func- 
tions and hyper-surfaces. Compare this per- 
formance with that of any other computer in 
the 1620’s price range. 

A basic 1620 installation rents for just 
$1600 per month. For details, contact your 
local IBM Representative. 
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é 
IBM’s 1620 is a compact 
desk-size computer. 


DATA PROCESSING 
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perature differentials, the coefficients 
of performance (heat load/input 
power) appear to be low. Careful 
selection and maintenance of heat- 
sink temperature is important if the 


Aluminum chassis 


Connector cutout 
Circuit board mounting area 


Fig. 8—Typical heat-sink component. 


cooling capacity is to be maintained 
with constant input current. A ther- 
moelectric cooling module, which is 
commercially available, is shown in 
Fig. 9. 


Component selection can _ be 
guided by factors in good thermal 
design. 

Early in design, the effects of 
temperature variation on electrical 
performance should be considered, 
and temperature-critical and/or tem- 


Fig. 9—Thermoelectric cooling module. 


perature-limited components should 
be identified. 

Actual operating temperatures for 
temperature-limited parts should be 
established to verify the adequacy 
of the cooling method selected and 
derating factors for components such 
as resistors and rectifiers. 

Wire size and insulation class 
should be compatible with expected 
equipment operating temperatures. 

Consider cooling methods to be 
applied to various new subminiature 
and microminiature packaging tech- 
niques and solid-state circuits. Al- 
though the heat generated by each 
element is very small, the high 
packaging density causes severe heat- 
removal problems. Liquid cooling 
appears attractive for these applica- 
tions since high heat-transfer rates 
are obtainable while maintaining 
constant component temperatures. 

“Trends in Electronic Equipment— 
Thermal Design and Packaging,” presented 
at the National Meeting of the Institute 


of Environmental Science, Washington, 
April, 1961, Proceedings pp. 225 to 234. 





Producibility factors in 


Gear-Blank Design 


F A PART is relatively easy to 
manufacture, its cost is low and 
so is its selling price. This paper 
is primarily concerned with the ap- 
plication of this viewpoint to de- 
sign of ferrous spur and _ helical 


gears. 


Choice of Materials: Ease of 
manufacture begins with the choice 
of the material to be used. Here, 
manufacturers are primarily con- 
cerned with machinability. This 
term is sometimes mistakenly 
thought to be synonymous with 
hardness. However, it is deter- 
mined not only by hardness, but 
by chemical composition, toughness, 
microstructure, and the material’s 
tendency to work harden. A wide 
range of ferrous materials is avail- 
able to the designer. 

For a given machining operation, 
the usual index of machinability is 


206 


W. G. WALLACE 


Chevrolet-Passenger Transmission Plant 
General Motors Corp. 
Toledo, Ohio 


the tool life between grinds. The 
kind of finish produced by the tool 
and the relative magnitude of the 
cutting forces on the tool (which 
is related to power consumption) 
also become serious considerations. 
A larger and rigid machine may be 
necessary if machinability is poor. 

Here, the designer must match 
the gear’s physical requirements to 
the material. The selection of ma- 
terial sometimes has to be modu- 
lated by the availability of heat- 
treating equipment, availability of 
new metal removing methods, and 
distortion characteristics, with the 
initial cost of the material becom- 
ing a secondary factor. 

To maximize production and 
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minimize cost when making a choice 
of material, the following variables 
are involved: 


1. The gear’s physical strength require- 
ments. 

2. The gear tooth design—compressive 
and tensile forces, sliding velocities, 
and stress raisers. 

3. Machinability of the material. 

. Relative ease of heat treatment. 

5. Machine tool investment. 


. Production volume. 


To place a value on machinabil- 
ity, an arbitrary standard has been 
devised which specifies the cutting 
speed, normal cutting conditions, 
and other standard reference con- 
ditions. Bessemer screw-stock or 
AISI B1112 cold-rolled steel is rated 
as 100 per cent under these stand- 
ard conditions. The speed at which 
other materials can be machined 
under optimum conditions is then 
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Off the shelf | 


Designers who want a dependable 
multiple-plate “wet” clutch usually 
find what they’re looking for at Twin 
Disc. Clutches built to run in oil have 
been a Twin Disc specialty since 1923, 
so Twin Disc application engineers 
know from experience what a wet 
clutch will and won’t do. They’ll be 
glad to advise you accordingly. 

It’s more than likely that a stand- 
ard Twin Disc assembly will satisfy 
your wet clutch requirements. You 
can specify hydraulic, electric, air or 
mechanical actuation, and there’s a 
wide range of standard sizes to meet 
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the specific torque load of your 
equipment. 

Twin Disc experience is especially 
valuable where unusual design prob- 
lems such as high energy loads or 
rapid cycles are encountered. The 
most talked-about feature on the new 
John Deere “1010” Crawler Tractor 
—an automatic direction reverser— 
is the result of a special Twin Disc 
duplex clutch design. Many machine 
tools of recent design also incorpor- 
ate special Twin Disc wet clutches for 
fast, accurate control of table and 
spindle movements. Assuming rea- 
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sonable volume, Twin Disc engineers 
will undertake to design a special 
clutch for your application. 

Twin Disc’s backlog of research in- 
formation will minimize your devel- 
opmental costs. And there’s a plenti- 
ful inventory of standard clutch 
plates and other parts on hand to 
keep your tooling costs low. In fact, 
Twin Disc has enabled some OEM’s 
to eliminate tooling costs altogether! 

Your inquiries will receive the 
prompt attention of our engineering 
staff. Write Twin Disc CLUTCH 
ComPANY, Racine, Wisconsin. 
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related to B1112 and expressed as 
a percentage. These ratings are 
used extensively for estimating ma- 
chining costs, selecting material, 
and processing parts. The design- 
er should use these only as a work- 
ing guide. Primarily, he confines 
his interest in the material to its 
strength and wear characteristics. 

The gear blank is produced by 
one of three methods: 1. Cut from 
bar stock. 2. Made as a forging. 
3. Made as a casting. 

Bar-stock blanks can be very at- 
tractive from the cost standpoint as 
they are usually produced on au- 
tomatic screw machines in volume 
if the part’s configuration and ap- 
plication permits. Turning, boring, 
drilling, milling, reaming, and hob- 
bing can be accomplished. The use 
of bar stock minimizes the driving 
and chucking problem as the part 
is usually not separated from its 
parent bar until the last operation. 


Locating surfaces 











Fig. 1—Ideal gear design has massive 
section with flat and parallel sides. 


If a wide difference exists be- 
tween several diameters of a great 
blank, requiring excessive removal 
of stock, a forging or casting may 
become more feasible. Forgings 
can be made as cold extrusions or 
as products of the forging hammer, 
press, or upsetter. The choice is 
dictated by the part and sometimes 
by the equipment. Blanks can be 
produced to close limits and with 
good finishes. Even gear teeth can 
be formed. In the field of powder 
metallurgy, gears can be produced 
in dies from powdered metal to very 
close limits. 

When specifying forgings pro- 
duced by hammers, presses, or up- 
setters, the designer should be con- 
versant with the advantages and 
limitations of each process. The 
process selected should minimize 
subsequent machining operations. 
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Holes produced in the forging by 
piercing are usually much cheaper 
than those produced by drilling. 
The use of castings in gear blank 
design should not be overlooked. 
The physical properties of cast steel 
and nodular, malleable and other 


high-strength irons offer a solution 


for complex parts. Parts can be cast 
to close limits with excellent surface 
finishes by the use of shell molds. 
Surface hardening can be readily 
accomplished by induction or flame 
heating. 


Selection of Production Machine: 
To achieve the ultimate in the pro- 
duction of gears—and this applies 
not only to ease of manufacture, 
but also to cost, quality and reliabil- 
ity—the part must be a natural 
product of the machine tool that 
makes it. The designer’s intentions 
and the machine tool selected must 
complement each other. 


In an effort to keep the unit cost 
as low as possible, the process en- 
gineer attempts to combine opera- 
tions. He will also do this if crit- 
ical relationships are to be held to 
close limits to avoid rechucking or 
relocating. Special machines may 
then become necessary, rather than 
standard tools. The cost of engi- 
neering a standard machine is 5 
to 10 per cent of its base price. To 
engineer a special machine tool may 
cost 40 per cent of the base price. 
Immediately, the investment in the 
tooling program greatly increases 
and flexibility in manufacture is 
usually sacrificed. 

If a choice exists between com- 
plexity of design and a multiplicity 
of parts, each should be carefully 
processed and estimated to deter- 
mine the relative advantages or dis- 
advantages. This requires co-op- 
eration between design and process 
engineers. 

Complexity in design is related 


Locating surfaces 


Fig. 2—Aircraft gear lacks rigidity and 
adequate locating surfaces for ideal proc- 
essing. 


to reliability, which emphasizes the 
effect on the total end product if 
many parts are involved. Total end 
reliability of any assembly depends 
on continued reliability of each of 
its components. But, combination 
of details, to reduce the total num- 
ber of parts, does not necessarily 
increase reliability of end products. 

From the economic standpoint, 
the cost of a part increases with the 
number of operations performed on 
it. And as the number of opera- 
tions is increased, the length of time 
that the part is exposed to human 


or machine errors is also increased. 


Gear Blank Configuration: The 
matching of gear designs to produc- 
tion processes is a kind of art. One 
given design may be processed by 
several competent people, each in a 
different manner, but a wholly ac- 
ceptable product will result. The 
gear blank in Fig. 1 has these basic 
factors which simplify processing: 


1. Massive section will result in less 
heat-treat and clamping, or fixturing, 
distortion. 

. Flat and parallel sides can be easily 
produced by parallel wheel grinding. 
The part can be stacked for multiple 
hobbing and processing. 

. Geometry permits easy locating for 
centrality and squareness. 

. Part can be easily handled me- 
chanically. The transporting, load- 
ing, and unloading of automatic 
equipment is relatively easy. 

. Configuration permits various meth- 
ods of forming the gear teeth; that 
is, hobbing, shaping, form cutting, 
and cold forming. 


Difficulty in the manufacture of 
gears is usually in direct ratio to 
the accuracy desired and the rela- 
tionship of the design to the meth- 
ods by which it can be produced. 

Common faults which threaten 
accuracy and producibility of an 
aircraft gear, Fig. 2, are: 


1. The blank lacks rigidity which must 
be supplied by the fixture if ac- 
curacy is to be maintained. 

2. Locating surfaces are inadequate for 
ideal processing. 

3. The part may have to be die- 
quenched to avoid excessive distor- 
tion. 


A common type of gear shown in 
Fig. 3 would be easier to make if 
the shaft was divorced from the 
gear. Its faults are: 
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WEATHERHEAD 
HYDRAULIC POWER 


VARIABLE 


=\) 2 
GYF) DISPLACEMENT lo 
iy i 


Meet J.1.C., 
S.A.E., and M.S. 
standards. 
Pressures 

to 3000 psi 





Gy) PUMP CONTROLS 
Pressure Control, Cremer 
Automatic g 
(Constant) Flow 

Control, Manual 

Displacement 

Control 


(Wy) DIRECTIONAL CONTROLS 


Rotary 4-Way Valves 
Solenoid Valves 
Rotary Ball Valves 








@W) HYDRAULIC DRIVES 


Fixed Displacement Hydraulic Motors; 
Reversible Variable Displacement Hydraulic 
Motors (Integrated 

Torque and 

Speed Control) 





HIGH PRESSURE HOSE 
AND FITTINGS 


Swaged, Crimped, and Field-Attachable 
Flexible Hose Ends. 

Flared and Flareless 

Tube (Pipe) Fittings. 

Integral Check Valves 
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@W) SELF-SEALING COUPLINGS 


Ball Check Valve Type 
A ‘i 
ie 


Full-Flow Rotary Ball Type 





THE WEATHFRHEAD CO. 


300 EAST 131 ST. * CLEVELAND 8, OHIO 
Distributors in all major markets 
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1. The forging becomes quite complex 
if stock to be removed is to be held 
to a minimum. 

2. The part cannot be hobbed or shaved 

due to lack of 

Fixturing must be provided 

adjacent to the gear teeth if ac- 

curacy is to be maintained. 


from centers alone 
rigidity. 


Fig. 3—Forged gear design would be 
easier to process if gear and shaft were 
separated. 


The gear in Fig. 4 represents the 
problem of reference features. 
Should locations be specified from 
the bore for both squareness and 
centrality? Or, should locations 
be specified from the meager face 
for squareness and the bore for 
centrality? Some of this gear’s 
faults are: 


l. Very little surface to locate from for 
squareness. 

2. The thin under the teeth 
contributes to machining and _heat- 


section 


treating distortion. 


Locating surfaces 


Fig. 4—Thin-walled gear blank would be 
difficult to process because of inadequate 
reference features. 


The gear in Fig. 5 represents a 
degree of complexity which is quite 
common, However, in volume pro- 
duction, it has these faults: 


1. The undercut under the teeth will 
contribute to lead heat-treat distor- 
tion. 

2. Concentricity of the pitch diameter 
to both conical surfaces is difficult 
to maintain. 

3. Minimum shaper-cutter clearance gap 
under the gear teeth causes short 
cutter life and set-up problems. 

. Configuration will probably make 
necessary a switch in locating sur- 
faces during machining, thereby lead- 
ing to poor dimensional control. 


is keen on high 


starting torque, 
variable speed of 


HEINZE 


MOTORS 


Motors for Keystone Projectors must 
have reliable high starting torque 
and variable speeds. Heinze SMF 
Universal Motors meet these needs 


precisely. Motors are available in 
hp ratings from 1/10 to 1/30; load 
speeds of 5,000 to 7500 rpm; 115 V 
AC/JDC or other voltages in AC or 
DC. This is just one of a comprehen- 
sive line of compact Heinze Univer- 
sal Motors. They feature high starting 
and running torque, are versatile to 
allow all types of mounting arrange- 
ments and modifications, are uni- 
form in quality, keyed to high pro- 
duction, and competitively priced. 


Write for complete catalog. 


ELECTRIC COMPANY 
685 Lawrence St. 
Lowell, Mass. 


Circle 298 on Page 19 
211 





RIVNUTS" 
MAKE IT 
CLEAN 
AND 





STURDY 











Fastening the V-shaped braces to these table legs was giving the 
manufacturer trouble. Sheet metal screws loosened under daily 
use, gave an unfair impression of the product. 


Now Detroit Breakfast Furniture Company, Detroit, Michigan, 
installs RrvNuts into the legs, fastens the braces with screws in- 
serted in the Rivnuts. The fastening is shakeproof, strong, and 
contributes to a clean design and appearance. 


RivnuTs are the original one-piece blind rivets with internal 
threads. To see if they can help on your fastening problems 
please send a print of your part. For bulletin, see Sweet’s Product 
Design File, or write Dept. MD-9, B.F.Goodrich Aerospace and 
Defense Products, a division of The B.F.Goodrich Company, 
Akron, Ohio. In Canada: Kitchener, Ontario. 


HAmeoeeiaiw Rivnuts 
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heated and quenched. 
| ease-of-manufacture viewpoint, the 
problem of heat treatment varies 
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Fig. 5—Complex section has faults that 
would lead to poor dimensional control 
in volume production. 


Dimensional Control: In _ the 
area of dimensional control, it is 


| important that the gear designer 
| and the process engineer agree on 


dimensional base lines, Limit stack- 


| of complex assemblies, in order to 
| determine resultant clearances and 
| fits, is common design practice. It 
| is equally important for the process 
| engineer to carefully analyze his 


process by dimensional control 
studies to be sure that the part 


| as produced wi!l meet the part draw- 


ing requirements. 


Heat Treatment: After the gear 


| has been produced, it has to be 
| hardened. Design of parts for ease 
| of heat treatment is not easy. To 
| avoid the use of 
| quench fixtures, designers should 


complicated 


avoid complex sections. Previous 


| designs of various shapes of gears 


can be studied to determine their 


| behavior during the development of 


quenching methods. 


The purpose of hardening gear 
teeth is twofold—a hard wear-re- 
sistant surface is desired and maxi- 
mum strength is essential. Basically, 
this is accomplished by the use of 
so-called through-hardening or case- 
hardening methods. The choice is 
dependent on the application, equip- 
ment availability, and cost. 

Generally, steel containing less 
than 0.25 per cent carbon is con- 
sidered carburizing steel. Through- 
hardened steels are hardened by 


heating them above their critical 


enough rate to form martensite. 


| Carburizing grades of steel have 


carbon added to the surface, and 


are quenched directly from above 
their critical limit, or are allowed 


to cool slowly and then are re- 
From the 


with the amount of equipment or 
preliminary procedures when the 
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FLAT FOR GREATER PACKAGE DENSITY, HIGHER PERFORMANCE 


This DPDT, permanent magnet, latching relay is superior on — 
these counts: (1) shorter height for maximum compactness 
between stacked circuit boards; (2) greater sensitivity (80 milli- 
watts); (3) better vibration resistance (30 g to 2000 cps); (4) better 
shock resistance (100 g). 
Designated the FL Series, this relay meets all applicable sec- 
tions of MIL-R-5757D, MIL-R-6106C and ABMA #PD-R-187. 
Call your nearest P&B representative today for complete in- — 
formation about the whole PaB family of microminiature relays. 


Per Pr eg 


Printed circuit board using 4 FL 
relays was designed by the Martin 


FL SERIES SPECIFICATIONS Company, Orlando, as part of 


Contact Arrangement: DPDT 


Shock: 100 g for 11 milliseconds with no 
contact openings. 


Vibration: .195; max. excursions, 10 to 55 
cps. 30 g from 55 to 2000 cps. No contact 
openings. 


Linear Acceleration: 400 g minimum with 
no contact openings. 


THERE’/S A Ps B 


CRYSTAL CASE RELAY 
FOR YOUR PROJECT 
Diode in relay case is used for arc suppres- 


sion in special applications. Four diodes form 
full-wave bridge rectifier for 400 cycles. 


Pull-in: 150 milliwatts, approx. (standard) 
at 25°C. coil temperature. 


ground support equipment for a 
major missile project 


80 milliwatts, approx. (sensitive) at 25°C 
coil temperature 

Operate Time: 3 milliseconds max. at 
nominal voitage at 25°C. coil temperature 


Dimensions: .485" high, 1.100" long, .925 
wi 


Non-latching or latching relays in 
conventional crystal cases with or 
without shoulder brackets, studs or 
mounting plates. All types of ter 
minals are available 


Terminals spaced on .200” grids are 
available on all P&B microminiature 
relays. These carry a “G" suffix 
SCG and SLG) and are .890” high, 
.800” wide, .400” deep, max 


These 3 relays are shown slightly reduced in size. 


P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONICS PARTS DISTRIBUTOR 


POTTER & BRUMFIELD 


INDIANA 
ONTARIO 


DIVISION OF AMERICAN MACHINE & FOUNDRY COMPANY ° PRINCETON, 
IN CANADA: POTTER & BRUMFIELD, DIVISION OF AMF CANADA LIMITED, GUELPH, 
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STANDARD 


single and double clutches 


or brakes 


DESIGN PRINCIPLES OF THE 3 BASIC TYPES 


The Maxitorq Clutch is completely assembled on the clutch body and 
shipped ready to slip onto a shaft. Separator springs ...an outstanding 
feature ... assure the advantages of truly floating discs. Used between 
each pair of inner discs, they spread them endways with an accordian 
action so that light can be seen between all discs when the clutch is in 
neutral. The floating disc feature makes certain that there’s no drag... 
no abrasion... and consequently no heat when the clutch is in neutral. 

A locking plate on the disc end of each clutch (two on the double types) 
locks all discs against tension developed by the separator springs. Manual 
adjustment is made by raising the lock spring, then turning the adjusting 
ring to give the desired shifting pressure. 

Note that assembly adjustment and take-apart are all manual...no 
tools required. 

Stondard Maxitorq Clutches are available in single and double types, 
wet or dry... also in pulley and cut-off coupling types. Capacities to 15 
h.p. at 100 r.p.m.Write Dept. MD for bulletin today. 


MAXITORQ 
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part is quenched, When this precise 
article, a gear, is abruptly quenched 
through hundreds of degrees, two 
things happen: 

1. Severe thermal changes are created 
which may cause cracking due to 
unequal contraction of elements of 
the gear. 


2. Stresses are set up because the trans- 
formation to martensite is causing 
the steel to expand at the same time 
that quenching is causing it to cool 
and contract. 


The gear should be designed to 
have equal sections to avoid un- 
equal cooling stresses. 

Through-hardening grades of steel 
are sometimes preferred because the 
process of adding carbon to the 
surface of the gear is avoided. 
Carburizing grades of steel for gear 
manufacture have an advantage 
also. The addition of a heavy case 
depth to the gear tooth surfaces 
produces favorable residual stresses 
if properly handled. The surfaces 
of the gear teeth are heavily pre- 
stressed in compression which is 
favorable in increasing fatigue life. 

Carbo-nitriding, or the process of 
adding nitrogen and carbon in the 
austenite stage of hardening, is used 
extensively to keep gear distortion 
toa minimum. Carbo-nitriding can 
be carried out at a lower tempera- 
ture than carburizing and slower 
cooling rates can be used in hard- 
ening, thus resulting in decreased 
distortion. 

Flame or induction heating of 
gear tooth surfaces can result in a 
minimum of distortion and offers a 
practical solution to some knotty 
heat treat problems. 

SAE Paper No. 333B, “The Gear Blank 
and Heat Treatment,” presented at the 
1961 SAE Automobile Week, Detroit, 
March 1961, 7 pp. 


THIN 


electrical 
Digital Speed Regulator 


]. Dobbie, Westinghouse Electric Corp., 
Buffalo, N. Y., and E. C. Fox Jr., 
Westinghouse Electric Corp., East Pitts- 
burgh, Pa. 
A digital speed regulating — sys- 
tem which is capable of providing 
accuracies and flexibility beyond 
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Here’s how ARROW FASTENER Co. gets 


Truare’ Retaining Rings FREE! 


>. PAT. NO. 2,837,812 


Mechanized Ring-0-Mat‘ designed by Truarc Engineers 


doubles stapler production 


Arrow Fastener Co., Inc., Brooklyn, N. Y., uses three 
Truarc Series 5144 reinforced E-rings to secure com- 
ponents in its Model T-50 compression stapler. Origi- 
nally, Arrow operators installed the rings by hand with 
conventional applicators and dispensers. Fast? Sure — 
but Truare engineers suggested to the company how 
the job could be done even faster and more economi- 
cally by mechanizing the entire ring assembly operation. 


Working closely with the Arrow engineering and 
production staff, Truare mechanization engineers de- 
signed the unique Ring-O-Mat shown above. The unit 
installs the three E-rings in a single operation, twice 
as fast as the former hand method. Savings with the 
equipment are $2500 a year — enough to pay for all 
the rings the company uses! 


Interested in getting your retaining rings FREE? 


Bulletin 459-13 describes a number of assembly techniques for mass-production 
ring installation. Write for a copy or see your Truarc representative. 


WALDES KOHINOOR, INC. 


47-16 Austel Piace, Long Island City 1, New York 


for saving of $2500/year 


Here’s how the Ring-O-Mat works. The Truarc rings 
are supplied in tape-wrapped Rol-Pak® cartridges 
which are loaded on vertical magazine rails at the cen- 
ter of the unit. To install the rings, the operator merely 
places the stapler in a nest at the front and pushes the 
control buttons . . . the Ring-O-Mat does the rest! 
Applicators connected to the air cylinders grasp the 
bottom ring in each stack and move forward, seating 
the rings in accurately located grooves pre-cut in pivot 
pins extending through the body of the stapler. When 
the rings are fully seated, the applicators are with- 
drawn automatically and the operation is completed. 
Simple, fast, fool-proof — a typical example of how 
Truarc retaining rings lend themselves to mechanized 
assembly. A good example also of how you get more 
than a fastener when you buy Truarc! 


WALDES 


ri TRUARC’ 


RETAINING 
RINGS 


September 14, 1961 
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ideas 


you can use 
in working 
with 
bearings 


Miniature and instrument bearings must be 
protected in the user’s plant so that the pre- 
cision built into them will be fully realized in 
an assembled instrument. One form of pro- 
tection is the use of rubber finger cotts by 
everyone handling bearings to prevent the 
corrosion of polished surfaces from skin acids 
— a serious threat to optimum bearing per- 
formance. 


150-page Design and 
Purchasing Manual is 
the most comprehen- 
sive treatise on minia- 
ture and instrument 
ball bearings ever 
published. Write for 
your copy—on your 
company letterhead, 
please. 


DESIGN 


MANUAL 


HOUSING 





PEK SHAFT 


























RUNG) 





The problem of confining radial and axial shaft 
displacement to an absolute minimum in instru- 
ments such as gyroscopes can be solved readily 
by the use of duplex bearings. These “matched 
pairs”, constructed to eliminate axial play, do 
away with painstaking and time-consuming use 
of shims mounted against one face of single 
bearings. Duplex pairs are matched by NHBB 
to customer specifications. 


Radial play — the displacement of one ring 
with respect to the other along the diameter of 
a bearing —is important in the successful 
application of precision bearings and should be 
specified on orders. A range of .0002” to .0005” 
is satisfactory for most applications. The 
minimum clearance should be .0001” and the 
total spread from min. to max. should be at 
least .0002”. 


CLEARANCE “BUILT IN” BY 
EXTENDED INNER RING 





When small bearings are mounted against sur- 
faces such as flat gear faces there must be 
sufficient clearance to allow the outer ring to 
revolve independently, especially when there 
are thrust loads and axial play. NHBB extended 
inner ring bearings (the inner ring is .0312” 
wider than the outer) provide ample clearance. 
They eliminate the need for — and provide a 
firmer, more precise bearing seat than — 
washers, sleeves or gear hubs. 


Machined type retainers of laminated plastic 
permit higher speeds than stamped metal re- 
tainers and, because of the porosity, act as 
lubricant reservoirs. Bearings with machined 
retainers can withstand thrust load in one 
direction only because either an inner or an 
outer land must be ground off to permit assem- 
bly. Since most applications involve a pair of 
bearings which can be mounted to oppose one 
another this limitation is seldom a disadvantage. 





TYPICAL SPECIFICATIONS OF NHBB EXTENDED INNER RING BEARINGS 





WIDTH 
INNER 


OUTSIDE 


BORE DIAMETER 


WIDTH 
OUTER 


BEARING Cc 
NUMBERS RADIUS RATING 





0937 
1094 


-1562 
-1875 


.0469 
.0550 


0625 
0781 


SROEE 005 19 
SRIEE 005 28 





-1250 
0937 


0781 
0937 


.2500 
.1875 


.0937 
0625 


SRI-4EE .006 39 
SR133EE .005 21 





-1406 
1250 


3125 
.2500 


0937 
-1250 


1094 
.0937 


SR1-SEE .006 64 
SR144EE .005 36 





-1406 
-1406 


-1250 
-1250 


3125 
3750 


-1094 
-1094 


SR2-SEE 006 66 
SR2-6EE 006 66 





-1406 
-1406 


3125 
3125 


-1562 
-1875 


-1094 
-1094 


SR1SSEE .005 35 
SR1S6EE 005 35 





-1562 
-1562 


-1875 
-2500 


3750 
3750 


.1250 
-1250 


SR166EE .008 82 
SR168EE .008 44 





-1562 
.1875 


-2500 
3125 


5000 
5000 














.1250 
-1562 


SR188EE 010 120 
SR1810EE 009 60 

















ALSO AVAILABLE IN FLANGED AND SHIELDED CONSTRUCTION. 


NEW 


HAMPSHIRE 


BALL BEARINGS, INC. 


PETERBOROUGH, N. H. 
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| that obtainable by present day ana- 
| log speed regulators. 


new instrumen 
bearings let you 
beef up the shaft 
without increasing 
bearing 0.D. 


The speed regulator consists of 


| digital reference, feedback, and speed 


and position error circuits. 

In all regulating systems, one ma- 
jor problem is speed drift. Speed 
drift is an undesired change of speed 
when no apparent disturbance oc- 
curs. The cause of drift is the change 
of characteristics of a critical com- 
ponent such as the change of re- 
sistance value with temperature. 
Drift is most critical in the refer- 


| ence, feedback, and comparison cir- 


cuits where changes are not com- 
pensated for by the system open- 
loop gain. 

By the use of digital signals in 
the reference and feedback circuits 
and in the error detection circuits, 
the problem of drift can be virtu- 
ally eliminated. Until recently, the 


| use of digital circuits for speed regu- 


| lators was impractical because of 


Here are four new opportuni- 
ties to design shaft-to-hous- 
ing relationships not possible 
with other bearings. Thinner 
cross sections permit extra 
large bore-to-0.D. ratios. 


This new series is manufac- 
tured to ABEC-5 precision 
standards or better, of 440C 
stainless steel, with plastic 
crown retainers which act as 
jubricant reservoirs. 








OUTSIDE 
DIAMETER | WIDTH 
+ 0000 | + .000 C 
— 0002 001 RADIUS | NO. RATING 
6250 1562 010 
7500 -1562 010 
8750 1562 010 
1,0000 1562 010 















































NEW HAMPSHIRE 
BALL BEARINGS, INC. 
PETERBOROUGH, N.H. | 
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the number of components required 


| and the doubtful reliability of the 
| system with components then avail- 


able. With the development of the 


| transistor and semiconductor diodes, 


the use of digital circuits has be- 


come practical. 


AIEE Paper No. CP 61-714, “A Digi- 
tal Speed Regulating System,” presented 
at the AIEE-AIChE-ASME-IRE-ISA Joint 


| Automatic Control Conference, Boulder, 


Colo., June, 1961, 8 pp. 


Building Block Technique 
For Digital Systems 


]. V. Werme, manager, Electrical En- 
gineering Dept., M. Maczuzak, ap- 
plication engineer, and C. H. Terrey, 
application engineer, Bailey Meter Co., 
Wickliffe, Ohio. 


| A building - block approach to ob- 


tain wide variety in design of digital 


| systems. 


A middle-of-the-road approach to 
the size of the building block and 


| the complexity of the circuitry has 


been chosen in an effort.to reach 
an optimum in flexibility and _re- 
duction of engineering and check- 
out time. Circuit combinations 
which are found to be used in many 
different systems are assembled into 
one module and thus replace a cer- 
tain amount of engineering effort. 

For industrial applications, phy- 
sical design must be rugged. It must 
be easy to service and must be rea- 
sonably compact. The type of ap- 
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WATERMAN 


j 





D.C. 4-WAY 2 
SOLENOID VALVES 


High pressure 
| LOW lea Ad Qe 


No dynamic 


seals 


Comptete range of types—closed-center, 
tandem, two-position configurations, etc. 


3000 p.s.i. pressure—rated pressure may be 
applied to all ports. 


Operate solenoids without flow or pressure. 


Light and compact—weighs only 5 pounds 
complete. 


All moving parts operating in oil. 


The photograph shows three Waterman 
Series 1617 D.C. 4-Way Solenoid Valves 
banked for convenient installation. Standard 
kits, including mounting feet, are available 
for banking up to seven valves; more on 
special order. Installation of multiple valves 
is greatly simplified. It is easy to add more 
new Catalog 2003 


functions later. 
w-611orR @ | 
ATERMAN 
: om a ab 


725 Custer Ave., Evanston, Ill. 
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Send today for 


217 





GRAP 


nITAR 


(CARBON-GRAPHITE) 


FOR PERFORMANCE 


Superior performance and unusually long 
service life, even in tough applications, is prac- 
tically second nature to parts made of 
GRAPHITAR. That’s because they combine 
GRAPHITAR’s chemical stability, heat resist- 
ance, low coefficient of friction, adaptability to 
self-lubrication, mechanical strength, hardness 
and light weight. An everyday application of 
GRAPHITAR that illustrates well its versa- 
tility and remarkable performance can be found 
in the face-type valves employed in bulk sta- 
tion gasoline meters. 


Comparative testing of various grades of 
GRAPHITAR self-aligning seals is ac- 
complished on this equipment, which 
duplicates actual operating conditions. 
GRAPHITAR rotary pressure joint seals 
such as these often operate at 400 psi, at 
650°F. and at rotary speeds of 600 ft/min. 





These valves incorporate GRAPHITAR seats. 


Here, GRAPHITAR’s corrosion resistance, 
chemical inertness and resistance to expansion 
or contraction under rapid temperature changes, 
allow the valves to provide a leak-tight seal 
with excellent wear characteristics, These same 
characteristics are necessary for good perform- 
ance wherever steam, gas and chemicals must 
be handled under the most adverse conditions. 
Perhaps your product can benefit from the top 
performance of GRAPHITAR, a unique and 
versatile engineering material. 


Tests show that the compressive strength of GRAPHITAR 
grades varies from 4,500 to 45,000 psi. Correct part design 
rertome: cor ehe Velev come) a eott melo stele) (mail (acculielem com trem er ta 
performance é 





GRAPHITAR’s corrosion resistance and 
ability to withstand rapid temperature 
changes allow valve seats to provide efficient 
and dependable sealing in gasoline meters. 
Parts operate under 50 psi at 100 ft/min... 
and from 150 degrees F. to —70 degrees F. 


Running directly in the gasoline reservoirs 
below ground level, a submersible, explosion 
proof pump depends on two GRAPHITAR 
bearings to keep its operation safe and 
smooth. GRAPHITAR is non-metallic, will 
not weld or score even when in contact with 
a dry metal shaft. Because GRAPHITAR 
operates with amy liquid as a lubricant, it 
is an ideal bearing material wherever low 
viscosity liquids such as gasoline are en- 
countered, 


Self-aligning seals of GRAPHITAR are em‘ 

ployed in rotary pressure joints handling 
§ steam, water, hot oil, trichlorethylene, 
powdered talc and a variety of chemicals. 
«GRAPHITAR has the ability to withstand 
the action of many such chemicals and only 
very highly oxidizing reagents in hot and 
concentrated form can react to destroy 
GRAPHITAR. 


oe 





























GRAPHITAR is a material uniquely de- 
signed by its nature for solving tough 
problems and improving processing, and 
it can be further custom-engineered to 
meet your exact specifications. For com- 
plete information on GRAPHITAR ... 
send for Eagineering Bulletin #20. 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW 7, MICHIGAN 


GRAPHITAR® carson-crapuite © GRAMIX® powoeR metaturcy © MEXICAN” crapnite propucts © USG® prunes 
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SERIES 
and companion 
‘*Master-test’’ 
group for extreme 
services requiring 
the ultimate in ac- 
curacy and stamina. 


ht 


(aby 


y 
SERIES 

also for tough serv- 

ices, but less se- 

vere than the condi- 

tions served by the 

“"Mastergauge” 


for the general run 
of gauge services. 
Marsh quality and 
accuracy at a mod- 
erate price. 


for every 


need 


Within these three comprehensive Marsh 
groups you have the world’s widest (yes, 
and wisest) selection of pressure gauges. 
These groups of gauges are not grades 
... they are kinds...the MARSH kind... 
which means that each gauge, within the 
scope of its rated use, is the BEST of its 
kind! 

Pick the right Marsh Gauge and you have 
the best answer to your gauge problem. 


tak for latest data 


MARSH INSTRUMENT COMPANY 

” Division of Colorado Oil and Gas Corporation * 
Dept. B, Skokie, Ill., Marsh Instrument & Valve Co. 
(Canada) Ltd., 8407 103rd St., Edmonton, Al- 
berta * Houston Branch Plant, 1121 Rothwell St., 
Sect. 15, Houston, Texas * Eastern Seaboard 
Warehouse: Marsh Instrument Company, 1209 
Anderson Ave., Fort Lee, N.J. 


MARSH 


GAUGES + THERMOMETERS 
VALVES 
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plication requires a long useful life 
which may, in some cases, exceed 
30 years. 

For industrial use, it is essential 
that extremely conservative circuit 
design be used. A relatively large 
swing between the “on” condition 
and the “off” condition is necessary 
to make the system as immune to 
noise pickup as possible. Finally, the 
packaging density must be such that 
the system is almost completely un- 
affected by rather violent ambient 
conditions sometimes met in indus- 
trial environments. 


ISA Preprint No. 8-TC-61, “The Build- 
ing Block Approach To Digital Systems,” 
presented at the Summer Instrument- 
Automation Conference and Exhibit, To- 
_— Ontario, Canada, June 5-8, 1961, 

pp. 


techniques 


Procedure for 

Simplified Shaft Design 

P. E. Burke, Roy C. Ingersoll Research 

Center, Borg-Warner Corp. 

Design procedures for shafts with 
or without stress concentration fac- 
tors. 

To date, most shafts have -been 
designed to one stress, which usual- 
ly results in excess service life. In 
the automatic transmission field, 
particularly, new designs are re- 
quired to transmit more power 
within the same or even smaller 
housings. To meet these require- 
ments, the engineer must either do 
excessive preliminary testing on 
prototypes (which is usually not 
done), or have background data on 
various shafts in the form of S/N 
curves and service conditions. 

This paper describes an attempt 
to simplify the procedure for shaft 
design. This treatment has been 
primarily for steel shafts loaded in 
pure torsion, but similar methods 
can be applied for bending or com- 
bined bending and torsion. 

It is not the intent of this paper 
to propose designing shafts to the 
critical limit, unless necessary, but 
merely to give the designer a clear- 
er impression of the problem he is 
facing. Using the method outlined 
in this paper will help the designer 
evaluate such items as hardness and 
stress concentration factors some- 
what better and will tend to min- 








new setko 


SET SCREW 


WILL NOT 
SHAKE LOOSE! 


eK 














@ STOPS NEEDLESS SERVICE 
PROBLEMS 


@ CUTS REPLACEMENT COSTS 

@ INCREASES OPERATING 
EFFICIENCY 

@ IDEAL FOR POWER TOOLS, 
MACHINERY, ETC. 
WHEREVER VIBRATING 
CONDITIONS EXIST. 


HERE’S HOW IT WORKS: 
The point of the FLARE-LOK 
set screw is specially formed 
to flare out when it is tightened 
against a bearing surface. The 
thread gap is closed just 
enough to prevent loosening 
or shaking free due to vibra- 
tion, etc. Yet, the screw may 
be removed without damaging 
the mating threads. You can 
get them in hex socket, 
slabbed or slotted heads. 


WRITE FOR FREE “‘FLARE- 
LOK” TEST SAMPLES and full 
information TODAY... 


crew 
& BAfg.Co. 


28 Main Street, Bartlett, Illinois 


Circle 307 on Page 19 





Shell Tellus Oils are refined and formulated to meet exacting hydraulic service requirements, such as in this forming machine. 


BULLETIN: 


PHOTO COURTESY ATLANTIC PLASTICS INC., STAMFORD, CONNECTICUT 





Shell provides a quick 6-point 
check list for hydraulic oils: Use it to pick 
the right oil for your needs 


Selecting the proper hydraulic fluid for your equipment can be 
one of your most important decisions. And it can pay off in 
many ways. Less down time. Lower cost per unit. Longer 


equipment life. 


Here are six bench marks to help you pick the best hydraulic 


oil tor your plant requirements. 


1. Does it have good oxidation sta- 
bility? Oxidized hydraulic oil can form 
gums, lacquers and other deposits 
which may foul moving parts. Shell 
Tellus Oils are carefully refined to re 
move unstable, sludge-forming com- 
ponents, then fortified with a Shell- 
developed oxidation inhibitor. 


2. Will it resist foaming and emulsi- 
fication? Pump chatter and erratic op- 
eration are often the result of pump 
cavitation, brought on by oil foaming. 
Tellus® Oils contain powerful addi- 
tives to help prevent foaming. 

They also contain a selected inhibi 
tor to combat effects of moisture that 
might be in the system. 


3. Does it fight rust and corrosion? 
It is difficult to exclude all moisture 


from a hydraulic system. And moisture 
can form troublesome rust. Shell 
Tellus Oils have been carefully com- 


pounded to resist corrosion. 


4. What are its lubrication qualities 
in continuous service? Shell Tellus 
Oils form a clinging, oily film on mat- 
ing metal surfaces. This maintains a 
constant guard against wear. 

5. How does it react to temperature 
changes? This is a key factor in the 
performance of hydraulic equipment. 
Careful selection of the proper vis- 
cosity grade of Tellus assures satisfac- 
tory operation of your system over its 
entire temperature range. 

6. Is it available in several viscosity 
grades? Shell Tellus Oils are available 


in a broad range of viscosity grades. 
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There's a special grade for virtually 
every hydraulic requirement. 

Ask your Shell Industrial Products 
Representative for facts on Tellus Oils. 
Or write: Shell Oil Co., 50 West 50th 
St., New York 20, N. Y. 





A message to manufacturers 
of hydraulic equipment 

There is a Shell Tellus Oil suited for 
your equipment. 

1. Your customers can get Tellus Oils 
at Shell depots everywhere. Readily 
available throughout the world. 

2. Quality is consistently high. Tellus 
always delivers top performance. 





A BULLETIN FROM SHELL 
—where 1,997 scientists are working to 
provide better products for industry 
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GARDNER-DENVER ROTARY 
AIR MOTOR—Y, T0 1Y% HP. imize failures in the first prototype 


designs. 


ag é, SAE Paper No. 359D, “Shaft Design for 
egulation of air pressure entering | Finite Life,” presented at the SAE Summer 
motor controls speed and torque | Meeting, St. Louis, June, 1961, 4 pp. 


characteristics 


Use of An Efficiency Factor 
To Find Mass Moment of Inertia 


Gene T. Carpenter, aeronautical re- 
search engineer, and Dan T. Meredith, 
engineering technician, Structures and 
Mechanics Div., Marshall Space Flight 
Center, NASA, Huntsville, Al. . 
All moving parts 
mounted in anti-friction Derivation, by experimental means, 
ball or needle bearings. of empirical correction to classical 
procedures presently used to meas- 
ure mass moments of inertia by a 
god? E:\N torsion-rod system. 
YAN E % The use of an efficiency factor E 
\ 4 ANN A\ =) BS: is incorporated in the mathematical 
2w, improved muf- [Nin \\\ es equation I = Kt? to be I = EKt’. 
fling device keeps : UW es The relationship between a per- 
noise tevel low. XY sy ry ts fect measuring system (a nonexist- 
P Ri 8y ke . ing absolutely frictionless fixture 
KEry % with no internal or external drag 
forces, capable of producing “per- 
petual motion”) and a _ normal 
measuring system operating in an 
average environment is used to de- 
termine the efficiency factor. 
Through intense investigation, it 
is proved that the decay or damp- 
ing experienced with a normal 
measuring system is directly related 
to some combination of the system 
configuration and mass of that ob- 
Easily mounted by face plate or », ject contained within it. This re- 
mounting bracket—makes motor lationship is established and applied 
adaptable to any setup. q to resulting inertia measuring meth- 


ods. 
SAWE Technical Paper No. 296, “The 


Derivation of an Efficiency Factor and 
Its Application to a Torsional System for 
Determining Mass Moments of Inertia,” 
presented at the 20th National Conference, 


Want new design ideas? Check air power | 542, siron, obio, Mav, 1961, 23 ro 


Built-in reduction gears sup- 
plied™for a choice of speed 


and power characteristics 





Gardner-Denver air motors offer control flexibility, vibrationless opera- 

tion, high torque at any speed, freedom from overload damage and | Flame-Sprayed 

spark-free operation. And remember, Gardner-Denver products are | Sensing Devices 

backed by factory-trained specialists in our plants and offices through- | Stan W. Leszynski, research specialist, 


out the world. Parts and specialized service are always available. For Boeing Co., Seattle, Wash. 


details, call your Gardner-Denver air power specialist, or write for air | Adaptation of the flame spraying 

motor bulletins. | technique to the attachment and 

EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW | /@brication of various types of high- 
temperature sensing devices. 

By this method, a strain sensor, 

for example, can be “sprayed” onto 

the test structure using refractory 


ceramics and alloys. 
Extensive work with the flame 


spraying method has led to the de- 


Gardner-Denver Company, Quincy, Illinois : 3 
velopment of reliable strain and 


In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Ave., Toronto 16, Ontario 
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Happy wash days ' Y. 
depend on 
round the clock | 
sealing action 


s 


. 
a 


ALLITE 


\\ 




















CERAMIC SILICONE / 
RUBBER / 


7 


BRASS CUP 





CHICAGO-ALLIS SEAL DESIGN 
RESISTS HEAT, WATER, SOAP, 
DETERGENTS AND DIRT... 
SEALS GREASE IN ROLLER 
BEARINGS FOREVER 


When assigned the engineering task of designing a lifetime 

















seal for a nationally known washer-dryer machine prod- urbane a 


uct, Chicago-Allis came up with the right answer pronto. 


The C-A seal protects bearings in rubber rollers which 








support the rotary washer-dryer cylinder. Rubber com- 
: i ioe ROTATING 
ponent parts in the C-A seal are molded of silicone and WASHER 
: - : , F : DRYER 

resist heat up to 240° F. Spring loading of the surface CYLINDER 











sealing elements (Allite and Ceramic), creates a life-long 


water and grease tight seal 

Four mechanical seals are used in this 
washer-dryer application—two of which 
must operate under water during the wash- 
ing cycle, and all are exposed to extreme 
heat during the drying cycle. 


A typical example of how Chicago-Allis meets specialized 


needs in mechanical seals and custom molded rubber parts. 


SINCE 1889 


( e 
Send for complete information on all \\ 
Chicago-Allis products and services. \ = Se t 
\ Ng | 


“Chicage Aes Engineers 
lo your Specifications vd 
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no 
problems 


With Hi-Seal® fittings you can make tube bends close to 
the fitting—in fact, right next to it. Here Hi-Seal is in a Rie , 
class by itself. A er ‘or 

Hi-Seal’s simplified design with flareless butt joint I te aii 
makes this possible. The advantages? More compact lay- 
outs. Save on tubing. Shorten installation time by as 
much as 50%. Gain utmost reliability. SAVE MONEY. To 
get these advantages, insist on Hi-Seal. 

For complete information, write for Bulletin 3108. 


* 


HI SEAL 


IMPERIAL @)EASTMAN 


imperial-Eastman Corporation General Offices: 6300 West Howard Street, Chicago 48, Illinois 


BUTT JOINT 


In Canada: Imperial-Eastman Corporation (Canada) Ltd., Toronto 
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Close Bends with Hi-Seal | 
Save Time, Space, Tubing 


Look at what you can do when you use 
Hi-Seal fittings: 


This typical layout has “old-fash- 
ioned” tube fittings. Layout area, 
257 sq. in.; 12.7 ft. of tubing; in- 
stallation time 2 hr., 34 min. 


——?ve — 


Same layout with Hi-Seal tube 
fittings. Layout area reduced 32% 
to 175 sq. in.; tubing reduced 40% 
to 7.7 ft.; installation time reduced 
nearly 50% to 1 hr., 20 min.! 


All this is possible because of 
Hi-Seal’s exclusive flareless, butt 
joint design. This means that tube 
bends may be made right next to 
the fittings. Even direct tube con- 
nections may be made without any 
extra loops to allow for tube entry 
into the fitting. 

One Fitting for the Entire System 
However varied your requirements 
may be, Hi-Seal meets them. Avail- 
able in all styles, sizes and combi- 
nations, plus a variety of metals: 
steel, stainless steel, brass, alumi- 
num, titanium, Monel, etc. 


Now Imperial-Eastman meets all your 
requirements for hydraulic-pneumatic- 
flow system components: tube fittings, 
valves, couplings, flexible and rigid 
hydraulic and pneumatic hose, thermo- 





plastic tubing, tubing tools. 


FITTINGS 


® 


IMPERIAL = 
EASTMAN 
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thermo sensors under controlled and 
refined application conditions. Test 
results indicate strain sensor accu- 
racies of 3 per cent up to 1000 F. 
At higher temperature levels up to 
2000 F, flame sprayed strain sensors 
have demonstrated remarkable tem- 
perature stability—a condition 
which results from the sensing ma- 
terial being exposed to extremely 
high temperatures during fabrica- 
tion. 

ISA Preprint No. 22-TC-61, “The De- 
velopment of Flame Sprayed Sensors,” 
presented at the Summer Instrument- 


Automation Conference and Exhibit, To- 
ronto, Ontario, Canada, June, 1961, 9 pp. 


Experimental Psychology 
Applied in Design 


Can you identify 
these springs? 





A. Kahn, Air Arm Div., Westinghouse | 


Corp., Baltimore, Md. 


Contributions of the experimental 
psychologist to the problems that 


develop in the design of human-op- | 


erated equipment. 


Experimental work in this field is | 
classified and reported in four major | 


categories: 

1. The relationship between the charac- 
teristics of the human eye and radar 
display design. 

. The relationship between the hu- 


man’s perceptive capability and the | 


reconnaissance system design. 

. The human as a processor of in- 
formation. 

. The 
integral part of a tracking system. 


“Experimental Psychology — A New | 


Variable in Design,’ Westinghouse Engi- 
neer, Vol. 21, No. 4, July, 1961, pp. 112 
to 116. 


mechanical 


Whirling of 

Unsymmetrical Rotors 

P. J. Brosens, assistant professor of 

mechanical engineering, and ; 

Crandall, professor of mechanical engi- 

neering, Massachusetts Institute of Tech- 

nology, Cambridge, Mass. 
A study of the motion of overhung 
rotors rotating at constant speed, 
having unequal diametral moments 
of inertia, and supported pivotally 
with unequal stiffnesses about mu- 
tually perpendicular stationary axes. 

Gyroscopic coupling is included 
throughout. 


e | 
human’s characteristics as an | 


| A.flat B.helical C.volute 0.extension 
| E.helical F.cone_ G. helical, triple-coil 
H. rectangular section 


Over One Million 
ALCO SPRING 
DESIGNS 


ALco’s complete line of ‘‘performance- 

rated’”’ springs ranges from small 

springs for light work to heavy-duty 
| triple-coil springs for heavy, sustained 
| work. 

In over 80 years, ALCO engineers 
| have produced more than one million 
| spring designs to serve almost every 

conceivable application. 
| For your next spring job, contact 
your nearest ALCO sales office. To 
obtain brochure, ALCO Springs for 
Industry, write to ALCO Products, 
Inc., Dept. 160, Schenectady, N. Y. 


[ALCO| 


ALCO PRODUCTS, INC. 
NEW YORK 
| SALES OFFICES IN PRINCIPAL CITIES 
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| HILLIARD'S Neu", D. 


oe 


A complete, packaged unit 
that gives you precise control 
of intermittent motion from 

a constant rotary power source! | 








Built-in features: 
@ Contains all the parts in one 
package. 


@ Can be installed as easily as a 
motor and needs only electrical 


connection. 


@ Self-lubricating for long life of 
40,000,000 or more cycles. 


@ Operating speed from 40 to 400 
R.P.M. 


@ Torque capacity 36 ft. Ibs. 
@ No cumulative error in cycling. 
@ Instant engagement. 


@ Mount with direct coupling con- 
nection or use with belt, chain 
or gear drive. 


Can be installed on existing equip- 
ment, designed into new machinery 
and re-used after production line 
changes. ; 

A single package unit that gives you precise 
control of intermittent motions . . . oscillate 
or repeat . . . clip and bend . . . shear or 
slash . . . raise or lower . . . index and posi- 
tion .*. . from a constantly rotating source 
of power. 

HILLIARD “I.D.U.” eliminates the need 
of buying separate parts and assembling a 
‘custom” machine with assorted mechanisms 
to control it. 

“1.D.U.” features highly flexible control— 
manual, mechanical or electrical — permitting 
“demand” type operations in fixed or variable 
cycles. A protected drive, totally enclosed in 
an oil bath housing, it is ideal for dusty, 
“steamed” or “washdown” conditions. 

Write on your letterhead stating your intermittent 


motion problems and we will provide complete 
information 


Typical intermittent controls by “’I1.D.U” 


CAM OUTPUT TO 
OSCILLATING LINK 


Basic Unit Price 


| GEAR MOTOR THRU 
i CHAIN TO DRIVE UNIT 








‘CRANK OUTPUT TO 
OSCILLATING LINK 


#29900 


Optional accessories extra 


103 w. FOURTH ST. 


ELMIRA, NEW YORK 


Please direct inquiries to advertiser, mentioning MACHINE DESIGN 





| 
| 
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It is found that some rotors are 
dynamically unstable above a cer- 
tain speed and that some of these 
may return to a stable condition at 
a sufficiently high speed depending 
on the particular magnitudes of the 
gyroscopic coupling and the inertia 
inequality. The effect on rotor sta- 
bility due to nonrotating inequality 
in the supporting  stiffnesses is 
studied. For small stiffness in- 
equality this effect is only of second 
order; as the stiffness inequality is 
increased, new unstable speed re- 
gions may appear. ‘Test results on 
an unsymmetrical rotor verify the 
theoretical predictions. 

ASME Paper No. 61-APM-10, “Whirl- 
ing of Unsymmetrical Rotors,” presented 
at the Summer Conference of the Applied 
Mechanics Div., Chicago, June, 1961, 8 pp. 


Light-Weight Threaded 
Fasteners 
James B. Duke, Elastic Stop Nut Corp. 


Status of currently available light- 
weight threaded fasteners, reviewed 
with emphasis on miniaturization, 
structural weight reduction, in- 
stallation ease, and high-tempera- 
ture adaptability. 

Stress is placed on the need for 
critical review of fastener selection 
procedures, particularly when dif- 
ferent elements of an aerospace sys- 
tem are involved. Among the most 
profitable areas for weight-control 
study are those in which use of 
existing lightweight parts can be 
extended to new environments, or 
new strength levels, providing gross 
weight reduction by parts which 
are closely tailored to actual needs. 

Fastener reliability and assured 
quality are considered to be of ut- 
most importance. The development 
of a new threaded fastener system, 
aimed at providing a very high level 
of fatigue life and endurance, is 
presented. 

Several new types of “installa- 
tion utility” or cost-reduction fas- 
teners are described with applica- 
tion notes. 

The growing emphasis on avionic 
components for aerospace systems 
requires a re-orientation of tradi- 
tional aircraft assembly methods. 
The highly developed fasteners for 
such electronic units are outlined, 
with their cost and weight reduc- 
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LOCTITE GIVES YOU 


THE IMPOSSIBLE 


PERFECT FIT 


Only a small percentage of the adjacent 
metal surfaces of a press or interference 
fit are actually in contact. Yet the security 
of the entire assembly depends on that 
small area of contact. 


Rigid tolerances are specified, and extra machining 
operations are performed to increase the area of con- 
tact. Nevertheless, it has been impossible to mate two 
metal surfaces perfectly, one inside the other. The 
Perfect Fit, like Infinity and Perpetual Motion, has 
seemed to exist only in theory. 

YET A FEW DROPS OF LOCTITE CAN NOW 
PROVIDE WHAT THE MOST EXPENSIVE OF 
MACHINING METHODS CANNOT. 

LoctiTE Sealant is a penetrating liquid resin that by 
capillary action is drawn into all the voids in a press 
or interference fit, filling them completely. Once there, 
LocTiTE hardens automatically into a tough, solid, 
load-bearing plastic film, capable of supporting loads 
in excess of 25,000 pounds per square inch, thus 
providing A PERFECT FIT of adjacent surfaces. 
FACTS ABOUT LOCTITE SEALANT: 


e LoctTITE is easy to use. It requires no mixing or 
heating. 

e LoctiTE is 100% active. It totally fills the voids in 
press fits and threaded assemblies. 


LoctTITE contains no solvents—requires no solvents. 
There is no hardening shrinkage due to solvent 
evaporation. 


LOcTITE requires no expensive equipment. The bottle 
is the applicator; or mass application procedures 
can easily be set up with “around-the-shop” parts 
and materials. 


e LoctiTE will withstand temperatures up to 300°F. 


LoctTiTE Sealant makes a slip fit as strong as a press 
fit, a press fit stronger. It can be used to relax tolerances 
and to improve reliability. 


Wherever metals are LOCKED — RETAINED — 
SEALED there is an opportunity to cut costs and 
increase profits with LoctiTe. Details on your applica- 
tion bring immediate response from our Application 
Engineering Department. Write today. 


RETAINS / > 


AMERICAN SEALANTS COMPANY 


LOCTITE veasanr 


September 14, 1961 


111 North Mountain Road e Hartford 11, Connecticut 
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you 
manufacture: 


air conditioning machine tools 
appliances materials handling 
electronics panelboards and 
communications switch boards 
electrical prime movers 
apparatus pumps 
fans compressors 
blowers general machinery 


these Westinghouse 
products are 
tailored for you 


On these pages are shown some of the 
many components developed and man- 
ufactured by Westinghouse specifically 
for OEMs. Here is one single source for 
technical assistance, manufacturing and 
stocking of all of your electrical needs. 
Use this total service to solve your design 
and manufacturing problems now. Call 
your local Westinghouse Sales Engineer 
or write Westinghouse Electric Cor- 
poration, Box 868, Pittsburgh 30, Pa. You 
can be sure. . . if it’s Westinghouse. 


J-96163-R 


NEW 


permanent magnet 
runout table 
motors 


Improved performance, more 
torque per ampere, high tempera- 
ture insulation. This watertight motor 
is designed specifically for starting, 
stopping, and reversing of rugged steel 
mill machinery and equipment. Epoxy 
insulation system provides full protec- 
tion, highest resistance to corrosive 
agents and retains mechanical flexibility 
throughout its life. Write for Bulletin 
B-8247. Westinghouse Electric Corpora- 
tion Box 868, Pittsburgh 30, Pa. You 
can be sure. . . if it’s Westinghouse. 


&) 


Westinghouse 
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tion advantages. 


SAWE Technical Paper No. 286, “The 
Current Trends of Threaded Fastener 
Weights in Aerospace Vehicles,” presented 
at the 20th National Conference, SAWE, 
Akron, Ohio, May, 1961, 8 pp. 


Bending of a 
Thin Cylindrical Shell 


H. R. Meck, Design Engineer, Con- 

necticut Aircraft Nuclear Engine Lab- 

oratory, Pratt €& Whitney Aircraft, 

Middletown, Conn. 

Analysis of the bending of a thin 
circular cylindrical shell under a 
varying radial line load distributed 
around the circumference at the 
center section. 

The problem is solved by reduc- 
ing the eighth-order differential 
equation of thin-shell theory to two 
approximate fourth-order equations. 
Deflections, bending stresses, and 
membrane stresses are evaluated. 
Both simply supported and clamped 
ends are considered. 

ASME Paper No. 61-APM-15, “Bend- 
ing of a Thin Cylindrical Shell Subjected 
to a Line Load Around a Circumference,” 
presented at the Summer Conference of 


the Applied Mechanics Division, Chicago, 
June, 1961, 7 pp. 


hydraulic 


Piston-Bore Clearance 

In Small Compressors 

H. J]. Smith, Senior Lecturer in Ap- 

plied Thermodynamics, Brighton Tech- 

nical College, England. 
An investigation into the effect 
of piston diametral clearance on the 
performance of a small refrigeration 
compressor to determine the limit- 
ing conditions for satisfactory per- 
formance. 

Six pistons of standard ringless 
design were used in the same com- 
pressor, giving clearances ranging 
from 0.0004 to 0.0041 in. The tests 
were carried out on a refrigerator 
with a calorimeter-type evaporator 
using dichlorodifluoromethane. 

Both volumetric efficiency and 
specific power were found to vary 
greatly with the clearance, the for- 
mer being greatest with the mini- 
mum clearance but the latter show- 
ing a tendency under some condi- 
tions to a minimum value for a 
diametral clearance of 0.0022 in. 
Honed cylinders and ground pistons 





totally enclosed 
a-c motors 


15% increased capacity, 80% to 
100% longer life at rated loads. 
Totally enclosed motor with Class “B” 
insulation for greater performance life, 
lower maintenance under toughest con- 
ditions. Available as standard on | hp to 
250 hp sizes in famous Life-Line “A” 
design. For information, write Westing- 
house Electric Corporation, Box 868, 
Pittsburgh 30, Pa. You can be sure . 


if it’s Westinghouse. 


J-96182 


Westinghouse 
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STATIC SLIPSYN_ 


synchronous motor control 


No moving parts, precise synchro- 
nizing control up to 99% of synchro- 
nous speed, Static networks eliminate 
corrosion and wear failures. Positive 
adjustable pull out protection avoids 
false tripping. Static damper winding, 
field loss and incomplete starting se- 
quencing protection available. For new 
or old motor control installations. For 
details, writeWestinghouse Electric Cor- 
poration, Box 868, Pittsburgh 30, Pa. 
You can be sure... of it’s Westinghouse. 
J-96166 


Westinghouse (W) 
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téz* switchboard 
instruments 


No friction, higher sensitivity, in- 
fallible repeatability, unaffected by 
shock or vibration (can be shipped in- 
stalled in equipment). These new West- 
inghouse K-241 and K-25] Taut Band 
Suspension instruments available in 444” 
full view 250° scale or 6” rectangular 
100° scale designs. Meet or exceed ASA 
Standard C-39.1. For sample of TBS 
and Bulletins 43-240 and 43-250, write 
Westinghouse Electric Corporation, Box 
868, Pittsburgh 30, Pa. You can be sure 
... Of it’s Westinghouse. 


J-96161 


Westinghouse (W) 
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*Trademark 


VOLTRAP* 
surge suppressor 


Positive surge protection forsilicon 
and germanium devices: Available 
in 16 ratings from 30 to 480 volts rms; 
clamping voltage range either 250% or 
280% of rms voltage rating; 8 dis- 
charge ratings, 2 to 80 amps; polarized 
or non-polarized units. Write for ‘TD 
19-163. Westinghouse Electric Corpora- 
tion, Box 868, Pittsburgh 30, Pa. You 


can be sure... if it’s Westinghouse. 
)-96184 *Trademark 


Westinghouse (w) 
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are considered essential for good 
performance. 

It is suggested that in addition to 
piston leakage, entry heating plays 
an important part in the reduction 
of volumetric efficiency. 

IME Preprint No. 43/60, “Effect of 


Piston/Bore Clearance In Small Refrig- 
eration Compressors,” 12 pp. 


Prestressed Spherical 

Pressure Vessels 

G. B. Wills and S. A. Dunn, Bjorksten 

Research Laboratories, Madison, Wis., 

and H. R. Worthington Jr., Scientific 

Engineering Institute, Cambridge, Mass. 
How theoretical bursting pressure of 
a thick-walled spherical pressure 
vessel can be greatly increased by 
incorporating an initial stress dis- 
tribution into the wall prior to pres- 
surization. 

Prestress can be achieved by uti- 
lizing continuous filament-wound 
wall construction and controlling 
the tension with which the filament 
is laid onto the vessel. The pro- 
graming of fiber tensions which will 
produce the optimum prestress pat- 
tern is analyzed and described by 
suitable equations for several gen- 
eral cases of interest. 

SAMPE paper, “Prestressed Spherical 
Pressure Vessels,” presented at the SAMPE 


Filament Winding Symposium, March, 
1961, Symposium Papers pp. 282 to 300. 


bearings 


Gas-Lubricated Bearings 

Under Static Loading 

B. Sternlicht, General Electric Co., 

Schenectady, N. Y. 

Numerical solutions of the Reyn- 
olds equation for finite length, gas- 
lubricated cylindrical journal bear- 
ings under static loading (this cor- 
responds to a load of constant mag- 
nitude and direction with respect 
to the bearing). 

It is shown that the incompres- 
sible results are but only limiting 
cases to the more general compres- 
sible solutions. The results of the 
two solutions are dovetailed together 
through the use of two dimension- 
less parameters: The inverse of the 
Sommerfeld number and the com- 
pressibility number. Comparisons of 
the iterative solutions and the first- 
order perturbation and the “linear- 


twin 
magnet direct 
current brake 


For all applications that require 
fast stopping of the motor and load. 
Available in six wheel sizes, 8” to 23”, 
meets all AISE standard dimension 
requirements. Uses twin magnet epoxy 
encapsulated coils, has six integrated 
compact sub-assemblies and requires 
only two easy adjustments for shoe wear 
and spring tension. Write for B-8248. 
Westinghouse Electric Corporation, Box 
868, Pittsburgh 30, Pennsylvania. You 
can be sure . . . of it’s Westinghouse. 
J-96178 


Westinghouse 


Circle 506 on Page 19 


economy K-221 
téz* switchboard 
instruments 


Famous TBS features, plus new 
economy. Lowest priced high quality 
switchboard instrument available today. 
Taut Band Suspension K-22] instru- 
ments offer permanent accuracy and 
are unaffected by shock or vibration 
(even shocks caused by shipping in- 
stalled in equipment). Meets or exceeds 
ASA Standard C-39.1. For TBS sample 
and Bulletin 43.220, write Westing- 
house Electric Corporation, Box 868, 
Pittsburgh 30, Pa. You can be sure. . . 
if it’s Westinghouse. 


J-96183 


Westinghouse 
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design with 


DANCO 


in mind 
A big, wide world of new ideas opens 
up when you design with Danco in 
mind. Danco’s custom molded thermo- 
plastics and tubing, pipe, rod and strip — 
extruded in Nylon and other plastics — 


overcome old obstacles . . . bring closer 
exciting achievements in design. 


Danco extrusions are ideal for many 
applications because they are self- 
lubricating . . . tough . . . long-wearing 

non-corrosive . . . and practically 
frictionless. Many jobs can be done better 
and at lower cost with reliable Danco 
tube, pipe, rod or strip. Faster delivery 
from large stock. 


design ideas — briefly. 


Economical, non-corrosive DANCO TUB- 
ING and PIPE for carrying air, cold water, 
blood, gasoline, and food and milk. 

Gears, bushings, bearings and other ma- 
chine parts are readily machined to close 
tolerances from DANCO ROD and HEAVY 
WALL TUBING. 

Washers, gaskets, and a variety of flat 
parts can be stamped from DANCO STRIP 
on high speed stamping equipment. 

NYLON-COATED INDUSTRIAL CABLE in 
a wide variety of sizes for many applications 
such as belt lacing, drawing board cables, 
manual controls, artificial limbs, etc. 

If you are designing, keep Danco in 
mind. Our experienced, trained field engi- 
neers can help right from the start. 
CUSTOM MOLDED PARTS A pioneer in 
molding Nylon as well as other engineered 
thermoplastics, Danco offers complete custom 
molding service and production. 


FREE — write today for this 
fact-filled catalog. 


THE DANIELSON 
MANUFACTURING COMPANY 


A Subsidiary of Nicholson File Company 
ARMS AVENUE, DANIELSON, CONNECTICUT 
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ized ph” methods are made. The 
advantages and disadvantages of 
these methods of analysis are dis- 
cussed. 

ASME Paper No. 61-APM-17, “Gas- 
Lubricated Cylindrical Journal Bearings 
of the Finite Length,” presented at the 
Summer Conference of the Applied Me- 
chanics Division, Chicago, June, 1961, 
9 pp. 


management 


Mechanized Retrieval of 
Scientific Information 


Vida Grace Hildyard, staff consultant 

to the director, Engineering Services, 

Remington Rand UNIVAC, Div. of 

Sperry Rand Corp., St. Paul, Minn. 
Considerations in the establishment 
of mechanized systems for informa- 
tion storage and retrieval. 

Regardless of capabilities, mecha- 
nized systems cannot retrieve infor- 
mation not properly indexed in the 
first place. Consequently, recent em- 
phasis has shifted somewhat from 
machine design to theory of index- 
ing and retrieval. 

The three most prominent index- 
ing philosophies which have been 
developed are the Uniterm system 
of Mortimer Taube, the descriptor 
concept of Calvin Mooers, and the 
“role indicator” method of Western 
Reserve University. 

For indexing purposes, Taube ad- 
vocates using the key words which 
actually appear in the document it- 
self. Mooers’ system uses as “descrip- 
tors” the basic concepts with which 
the document is concerned. West- 
ern Reserve goes a step further than 
either of these, conveying the re- 
lationship between terms and ideas 
by means of “role indicators.” An- 
other philosophy, particularly valu- 
able for certain types of subject mat- 
ter, embodies hierarchical classifica- 
tions. 

ASQC Paper No. 61-138, “Mechanized 
Retrieval of Scientific Information,” pre- 
sented at the 15th Annual Convention, 


Philadelphia, June, 1961, Transactions, pp. 
353 to 358. 


How to Educate Engineers 
To Use Digital Computers 


]. L. Davie, McDonnell 


Center 


On-the-job training of engineers 
—a report of one company’s efforts. 


Automation 


| A RELIABLE PLUG-IN 


25 AMP RELAY 








More compact than 
most 10 amp relays 


With “Diamond H”’ Series W dpdt 
relays you can fit as many as fourteen 
25-amp circuits into a space measuring 
only 14%" x1" x11%"! 

Easy to install or remove—Spade ter- 
minals for socket or quick-disconnect 
installation. Solder terminals avail- 
able. 

Long, trouble-free service—Simple, 
functional construction with over- 
sized solid silver contacts and contact 
bar assure long-time, dependable 
switching. Series W relays have given 
well over a million cycles at a 15-amp 
load. 





SPECIFICATIONS 
CONTACTS: 

Arrangement —dpdt, double break, dou- 
ble make. Other arrangements and 
sequences. 

Load— 25 amp resistive, 120 or 240 V a-c 

25 amp ind., 120 V a-c (75% p.f.) 

12% amp ind., 240 V a-c (75% p.f.) 

1 hp 120 V a-c, 2 hp 240 V a-c 

25 amp resistive 28 V d-c 

MOUNTING: Panel, side or socket 
DIMENSIONS: 114 x 14% x 1% inches. 
U/L APPROVAL: U/L File 31481 

COMPLETE DATA and specifications 

are available— new 8-page Relay Guide. 


“HART 


MANUFACTURING COMPANY 


118 Bartholomew Avenue, Hartford 1, Conn. 
Phone JAckson 5-3491 
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One of the critical areas where 
additional training is necessary is 
in the field of electronics and elec- 
tronic equipment. This includes the 
applications of computers. 

Three major problems are: 


1. What subjects should be offered and 
how should they be presented. 


2. How to find people qualified on the 
subject and train them in their duties 
as instructors. 

3. How to present the material in such 
a way that this captive audience will 
feel they! are not wasting their time. 


The following educational system 
is recommended: 


1. Hold periodic seminars for middle 
and top management to keep them 
informed on the present status of 
data processing equipment. 

2. Provide training classes for super- 
visors in which the main subject is 
present computer applications and 
possible future application areas. 

3. Offer training classes for the engineer 
who is actively engaged in the area 
of work where applications exist. 


SAE Paper No. 372B, “How Industry 
Educates Engineers To Use Digital Com- 
puters,” Summer Meeting, St. Louis, June, 
1961, 4 pp. 





Mn 


TO OBTAIN COPIES of papers or arti- 
cles abstracted here, write directly to: 
AIEE—American Institute of Electrical En- 
gineers, 33 West 39th St. New York 18, 
N. Y., papers 50 cents to members, one 
dollar to nonmembers. 

ASME—American Society of Mechanical 
Engineers, 29 West 39th St., New York 
18, N. Y., papers 50 cents to members, 
one dollar to nonmembers. 
ASQC—American Society for Quality Con- 
trol, Room 6197, Plankington Bldg., 161 
West Wisconsin Ave., Milwaukee 3, Wis- 
consin, 

IES—Institute of Environmental Sciences, 
P. O. Box 191, Mt. Prospect, IIl., Pro- 
ceedings of the 1961 National Meeting, 
684 pp., nine dollars per copy to members, 
14 dollars per copy to nonmembers. 
IME—The Institution of Mechanical Engi- 
ners, 1 Birdcage Walk, Westminster, Lon- 
don S.W. 1, England. 

ISA—Instrument Society of America, 313 
Sixth Ave., Pittsburgh 22, Pa. 
SAE—Society of Automotive Engineers, 485 
Lexington Ave., New York 17, N. Y; 
papers 50 cents to members, 75 cents to 
nonmembers. 

SAMPE--Society of Aerospace Material & 
Process Engineers, P. O. Box 613, Azusa, 
Calif. 

SAWE—Society of Aeronautical Weight 
Engineers Inc., 1051 Second Ave., Chula 
Vista, Calif. 

Westinghouse Engineer, P. O. Box 2278, 
3 Gateway Center, Pittsburgh 30, Pa.; in- 
dividual copies 50 cents. 
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VERSATILE 


is the 


The big 

difference in 

Sheet Metal Cabinetry 
for Electronics 

and Instrumentation 


is offered only 


” Equplo 


5 


Get the Facts! Write today for 


WORD! 


SAG-PROOF DOORS 


All doors are mounted flush and re- 
cessed within the frame members. 
Doors are removable and are mounted 
with heavy-duty separable hinges with 
a 14” stainless steel pin and nylon 
anti-friction bearing. They can be 
mounted just as easily on sides as on 
front or back. 


MOVABLE SIDE STRUTS 


Horizontal side frame members can 
be moved and re-installed or com- 
pletely removed to suit specific re- 
quirements of the user. Side members 
need no longer interfere with cabling 
between cabinets, impede air flow, or 
create other unnecessary difficulties. 


descriptive Brochure No. 100. 


See us at the National Electronics 
Conference—Booth 744 


* 
Eguplo ELECTRONICS CORPORATION 


319 NORTH WEBSTER STREET - NAPERVILLE 1, ILLINOIS 
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A BETTER SHAKE FOR POLARIS...Aerojet-General installs Ling 
vibration system with world’s highest force rating -60,000 pounds 


When faced with unsolved vibration testing problems on its vital part of the Polaris program, Aerojet-General Corpo- 
ration, a subsidiary of The General Tire and Rubber Company, turned to Ling Electronics. To give its solid propellant 
rocket engines the severest shake-up, Aerojet-General improved its test facilities with two Ling vibration systems— 
controlled simultaneously or independently by one console. The system, now operating, includes two Model 249 
shakers delivering 30,000 pounds force each and two Model PP 120/150, 120 KVA water-cooled amplifiers—for a 
total force delivery of 60,000 pounds. The special random/sine wave console not only provides simultaneous or inde- 
pendent control of both exciter systems, but features Ling’s famous ESD-ASD 20 spectral density equalizer/analyzer, 
the industry standard. Like Aerojet-General, you too may find the superior quality and rugged reliability of Ling 
systems answer your testing problems. For more information, write Department Mp-961 at the address below. 


LING-TEMCO ELECTRONICS, INC. 
LING ELECTRONICS DIVISION 
1515 SOUTH MANCHESTER, ANAHEIM, CALIFORNIA * PRospect 4-2900 
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LING ELECTRONICS 





gis powerful Ling vibration system 
shown at the left is just one more example 
of the way Ling’s continuing program 
of research serves industry and defense 
programs. 


As package weights rise, so does the need 
for vibration testing systems of higher 
performance and reliability. And Ling 
engineers have consistently anticipated 
these demands with designs that keep 
pressing toward higher ratings. 


The powerful Model 249 shaker shown 
below delivers 30,000 pounds of force 
when combined with its mating ampli- 
fier. Only the high force rating of the 249 
shaker made it possible to meet the big 
systems needs of Aerojet-General as de- 
scribed at the left. 


Ling amplifiers offer equally impressive 
ratings. Ling pioneered in the manufac- 
ture of electronic amplifiers for driving 
electro-dynamic shakers and has pro- 
duced liquid-cooled amplifiers that de- 
liver from 10,000 to 5,000,000 watts. 


Listed below are performance ratings of 
high power Ling vibration systems em- 
ploying the Model 249 shaker: 
FORCE 


LBS. 
SINE 


30,000 
50,000 
23,000 


FORCE 
LBS. 
RANDOM 


32,000 
28,000 
21,000 


LIQUID- LIQUID- 
COOLED COOLED 
SHAKER AMPLIFIER 


249 PP 175/240 
249 PP 120/150 
249 PP 75/90 


Whatever your needs in high power elec- 
tronics —vibration testing, acoustics or 
sonar, you'll find Ling systems offer high 
performance, high reliability, and qual- 
ity that sets the standard. 


ier 


LING-TEMCO ELECTRONICS, INC. 


LING ELECTRONICS DIVISION 


HIGH POWER ELECTRONICS FOR 
VIBRATION TESTING-ACOUSTICS+SONAR | 
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Helpful Literature 


For copies of any literature listed, 
circle Item Number on Yellow Card—page 19 


Ammonia Valves 
Describes 292 different ammonia valves 
designed for refrigeration, L-P gas service, 
and general industrial applications. Places 
emphasis on ductile-iron valves. Also cov- 
ers neck flanges, pressure-relief, flow- 
check, and hand-expansion valves, strain- 
ers, liquid-level gages, charging-hose sets, 
quick-disconnect couplers, forged-steel un- 
ions, and flanged unions, Catalog 203, 12 
pages. Henry Valve Co., 3215 W. North 
Ave., Melrose Park, III. 
Circle 601 on Page 19 


Recycling Timer 
Describes compact recycling timer, Se- 
ries Dual-Trol. Covers operation of the 
unit, and includes pertinent electrical and 
mechanical parameters needed to adapt 
the device to a variety of control appli- 
cations. Bulletin 501, 2 pages. Industrial 
Timer Corp., 1407 McCarter Highway, 
Newark 4, N. J. 
Circle 602 on Page 19 


Photographic Line 
Devoted primarily to engineering and 
other industrial photographic papers and 
films, booklet also describes projection 
materials for engineering, offset printing, 
microfilms, and related uses; direct-posi- 
tive papers and films; multiple-copy pho- 
tocopying papers and processing solutions; 
27, 12, and 9-in. diffusion transfer proc- 
essors; and various darkroom and _ proc- 
essing-machine developers, fixers, and 
other solutions. Contains a comparison 
chart on more than 30 contact and pro- 
jection papers and films. Anken Chemical 
& Film Corp., Newton, N. J. 
Circle 603 on Page 19 


Portable Testing Instruments 


Lists line of portable units, with com- 
plete data on models, accuracies, ranges, 
features, and prices. Included are matched 
ac and dc industrial meters, a portable 
current transformer, dc portable units for 
laboratory needs, and multipurpose indus- 
trial instruments. Bulletin Z-54, 8 pages. 
Weston Instruments Div., Daystrom Inc., 
614 Frelinghuysen Ave., Newark, N. J. 

Circle 604 on Page 19 


Beryllium Bolts 


Contains review of the development of 


the first beryllium structural bolting. 
Traces the discovery of the metal and the 
early exploration of its properties. Dis- 
cusses headed and threaded fasteners of 


beryllium with high impact and fatigue 
performance. Form 2719, 16 pages. Stand- 
ard Pressed Steel Co., Box 102, Jenkin- 
town, Pa. 

Circle 605 on Page 19 


Plastic Caps and Sleeves 


Announces the availability of larger- 
size protective polyethylene caps and 
sleeves to safeguard threaded shafts, drill 
pipe, and other products and components 
of relatively large diameter or odd shape. 
Includes illustrations indicating some de- 
sign possibilities for the caps and sleeves 
which can be molded in practically any 
shape or depth. 2 pages. Caplugs Div., 
Protective Closures Co. Inc., 2207 Elm- 
wood Ave., Buffalo 23, N. Y. 

Circle 606 on Page 19 


Heat-Resistant Adhesive 
Covers line of color tints and shading 
films, illustrates different types, patterns, 
and colors available. Printed on pressure- 
sensitive, heat resistant Mylar film, mate- 
rial is available in 132 patterns and 27 
different colors. Describes translucent 
white and black sheets for use in making 
slide presentations. 6 pages. Transograph 
Div., Chart-Pak Inc., Leeds, Mass. 
Circle 607 on Page 19 


Metallized Ceramics 


Presents data on properties of ceramic 
compositions most frequently used as met- 
allized or ceramic metal adjoinments. Dis- 
cusses low and high-temperature metalliz- 
ing; electroplatings, dips, or coatings; de- 
sign and installation instructions for ce- 
ramic-metal assemblies. Lists low and 
high-temperature items available from 
stock, and includes several tables of brazes, 
solders, and metals used in assemblies. 
Bulletin 612, 16 pages. American Lava 
Corp., Chattanooga 5, Tenn. 

Circle 608 on Page 19 


Integral-Horsepower Motors 


Describes full line of ac general-purpose, 
integral-horsepower motors available for 
all standard voltages and frequencies. Con- 
tains selection and specification tables, 
mounting-arrangement drawings, speed- 
torque curves, principal dimensions, and 
pictures a number of designs developed 
for special uses. Bulletin L-3314A, 6 
pages. Kingston-Conley Inc., Plainfield, 
N. I. 

Circle 609 on Page 19 
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STOW FLEXIBLE SHAFTING 
The Ideal PTO Drive 


114,” flexible shaft under tractor-trailer transmitting 10 HP. 








RDA is ith ts abs Said 


14,” core assembly pulled out of casing. Note steel-backed bronze sleeve bearing. 


Here are five big reasons why flexible shafting is 
an ideal power take-off drive on trucks and tractor 


trailers. 


FLEXIBLE SHAFTING: 


; Can connect a drive shaft and a driven shaft 
which are working at different angles and lo- 


cated in different planes. 


. Eliminates the need for accurate alignment. 


. Eliminates dangerously 
no safety guards requir 


* io, revolving parts; 


- Replaces connections affected by vibration. 
. Is economical because it is so easy to install and 


maintain. 


Available with built-in bearings and 
couplings in sizes from 1% inch to 
1'/, inches in diameter—STOW flex- 
ible shafting can help solve your 
trucking and maintenance problems 
in advance. The know-how of 85 
years’ experience goes into every 
STOW flexible shaft! 
STOW flexible shafts are being used 
on trucks and tractor-trailers to: 


© Operate pumps for petroleum, 
other liquids and hydraulic pumps 
on dump trailers. 


© Operate conveyors for grain and 
coal. 


®@ Operate compressors on refrig- 
eration trucks. 


Our Engineering Department will 
be glad to work with you on any 
special drive problems. For com- 
plete data on flexible shafting 
sizes, torque capacities, and other 
specifications, write for STOW 
Engineering Bulletin, No. 570, and 
Tractor-Trailer Bulletin, No. 542. 


STOW MANUFACTURING CO. 


I 0 WALL. 


11 Shear St. 


Binghamton, New York 


Circle 321 on Page 19 


HELPFUL LITERATURE 





Glass Fiber-Reinforced Pipe 


Provides detailed technical and specifi- 
cation data on Fibercast centrifugally cast, 
thermoset epoxy resin, glass fiber-rein- 
forced pipe developed to handle special 
pressure and corrosion problems. Includes 
chemical-resistance data, specifications, 
charts relating to Fibercast line pipe and 
tubing, and general engineering data. 16 
pages. Fibercast Co., Box 727, Sand 
Springs (Tulsa), Okla. 

Circle 610 on Page 19 


Tape Recorder-Reproducer 
Gives data on VR-2600 wide-band, mag- 
netic-tape recorder-reproducer. Unit is an 
integrated, multichannel, data recording 
and reproducing system handling precision 
data in the frequency spectrum from dc 
to 500 ke. Bulletin 2600, 4 pages. Con- 
solidated Electrodynamics Corp., 360 Sierra 
Madre Villa, Pasadena, Calif. 
Circle 611 on Page 19 


Wound-Rotor Motors 
Ranging in size from 1 to 30 hp, new 
motors meet the requirements of any 
wound-rotor application including eleva- 
tors, cranes, hoists, or printing presses. 
Construction details, dimensions, and 
specifications are provided. Bulletin 104, 
4 pages. Louis Allis Co., Dept. P, 427 
E. Stewart St., Milwaukee 1, Wis. 
Circle 632 on Page 19 


Sheets, Rods, Tubes 


New technical data on line of laminated 
epoxy sheets, rods, and tubes are presented. 
Listed in the sheet laminates are four 
grades of glass-fabric epoxy and one paper 
epoxy, including new Dilecto 614. In- 
formation is supplied on typical electrical 
and mechanical properties, sizes, and thick- 
nesses. Technical Bulletin 11,200B, 6 
pages. Continental-Diamond Fibre Corp., 
Newark, Del. 

Circle 613 on Page 19 


Transparent Tubing 
Covers selection of Busada 200 trans- 
parent plastic tubing for every applica- 
tion. Charts show physical characteristics 
of Tenite Butyrate, the plastics compound 
used to make the tubing, tubing tensile 
strength vs temperature, impact strength 
vs temperature, plus table of standard 
sizes. 4 pages. Busada Mfg. Corp., 32-21 
Downing St., Flushing 54, N. Y. 
Circle 614 on Page 19 


Quick-Connect Couplings 


Two bulletins contain complete speci- 
fications and details on E and H quick 
connect-disconnect couplings. They include 
a catalog of spare parts, accessories, and 
suggested methods of using the couplings. 
Bulletins 240-61 and 250-61, 8 pages. Snap- 
Tite Inc., Union City, Pa. 

Circle 615 on Page 19 
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How's this for 
SATISFYING YOUR 
REVERSING SWITCH 
PROBLEMS! 





BULLETIN 705 SIZE 2 Revers- 
ing Starters—Available in 
Seven Sizes with Maximum 
Ratings up to 100 HP, 220 V; 
200 HP, 440-550 V. 


Open or Enclosed—THEY 
SAVE SPACE WHERE IT COUNTS MOST 


Listen to this—all new ‘open type’? A-B 
reversing switches have the overload relays 
mounted at the sides as shown — ideal con- 
struction for panel channel wiring. It fits 
with A-B contactors and starters of the 
same rating. The over-all width for each 
rating is also appreciably less than it was 
with the old Bulletin 705. 

All new enclosed A-B reversing switches 
have the overload relays (either 2 or 3) 
mounted as a “‘block”’ below the reversing 
switch. This permits a narrow enclosure — 
ideal for most mountings on machine tools. 


Rating for rating, the new Allen-Bradley 
reversing starters will set new records for 


17-61-MR 


long, trouble-free life. The new structure 
is so simple and so sturdy that nothing can 
go wrong. If you have a particularly tough 
service application, try the new A-B Series 
K reversing switches—and live happily 
ever after. 

You’ll like the new line of modern, attrac- 
tive enclosures, too. Brooks Stevens, inter- 
nationally known industrial designer, has 
given them that extra ‘‘eye appeal’ — which 
is an asset for every installation. 


For complete information on these new 
reversing switches, please write today for 
Publication 6100, Allen-Bradley Co., 1316 
S. Second Street, Milwaukee 4, Wisconsin. 





BULLETIN 706 
Size 1 Combination Re- 
versing Starter—avail- 
able with fused or un- 
fused manual disconnect 
switch, or as Bulletin 707 
with circuit breaker. 
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There was no question about the “quality” of the old Bulletin 
709 starters but—the new line is far superior. With their 
built-in ‘‘extra” interrupting capacity, each rating of the 
revolutionary new Allen-Bradley motor starters can operate 
with ease at maximum rated capacity for prolonged periods 
—and still have more than ample reserve for emergency 
conditions. The new, totally enclosed arc hoods are hot 
molded of a material having unusual arc quenching properties. 
In addition, powerful arc blowouts and wrap-around metal 
quenchers assure fast, efficient arc extinction and heat dis- 
sipation. There are many other features about this new line 
that you ought to know. Therefore, please write for Bulletin 
6100, today! Allen-Bradley Co., 1316 South Second Street, 
Milwaukee 4, Wisconsin. 


Here's How EXTRA Interrupting Capacity 


Is Built Into All Allen-Bradley Starters 


Powerful Arc Blowout Totally Enclosed Chambers _— Metal Arc Quenchers 


The powerful magnetic field, gener- 
ated between the contacts when an 
arc is drawn, torces the arc off the 


Size 2 starters and the higher ratings 
have metal quenchers in both the 
front and back of each arc chamber. 


A new, unusually strong and stable 
material is hot molded to extremely 
close tolerances. Each chamber of 


end of the contacts. It is quickly 
cooled and extinguished by the large 
surfaces of the hood. 


the arc hood is totally enclosed. Thus, 
the usual effects of ionization and 
heat are greatly minimized. 


This efficient construction gives the 
arc no chance to become destructive. 
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Heat-Transfer Problems 


Gives graphical solutions in Btu per 
sq ft per hr and w per sq ft versus tem- 
perature difference to all types of heat- 
transfer problems. Heat-transfer design 
manual also contains data on heat-trans- 
fer coefficients and specific heat and 
thermal conductivities. Design Manual 
HDM-761, 12 pages. Electrofilm Inc., 
7116 Laurel Canyon Blvd., North Holly- 
wood, Calif. 

Circle 616 on Page 19 


Dry Fluid Drives 
Gives a simplified method for select- 
ing Flexidyne dry fluid drives and cou- 
plings for most industrial applications. 
Eight stock drives and 11 stock couplings 
are covered for fractional to 1000-hp re- 
quirements. Includes tables of weights 
and dimensions tables of recommended 
V-belt drives for use with units of various 
sizes. Bulletin 70, 20 pages. Dodge Mfg. 
Corp., Mishawaka, Ind. 
Circle 617 on Page 19 


Air-Hydraulic Cylinders 
Improved Series CLA, 1'4 in., clamp- 
type cylinders are available for 150 psi 
air and 250 psi hydraulic service. Con- 
struction features, dimensions, special fea- 
tures, typical applications, and accessories 
are presented. Catalog 861, 6 pages. Shef- 
fer Corp., 326 W. Wyoming Ave., Cin- 
cinnati 15, Ohio. 
Circle 618 on Page 19 


Solderless Terminal Blocks 


Connecto-Block solderless _ terminal 
blocks are for use in communications, 
data-processing, and broadcast equipment. 
Male terminals on the boards mate with 
snap-on solderless terminals. Boards func- 
tion in audio, control, video, and pulse 
circuits. Cost and space saving features 
are detailed. Bulletin K 2-5, 4 pages. 
Thomas & Betts Co., 36 Butler St., 
Elizabeth, N. J. 

Circle 619 on Page 19 


Teflon Products 


Shows many products of Teflon and 
processing operations, as well as Salox 
formulations containing reinforcing agents. 
Includes new Teflon and Salox X-Seal 
rings, O-rings, back-up rings, packings, 
molded parts, extrusions, and machined 
parts. Bulletin R3017, 8 pages. Al- 
legheny Plastics Inc., Coraopolis, Pa. 

Circle 620 on Page 19 


Spring Washers 
Illustrates and lists Belleville, sawtooth 
Belleville, arc, three-wave, and other types 
of spring washers for selection by type or 
size. Includes information on _ spring- 
washer characteristics and embrittlement- 
free, zinc-plating process. Bulletin SW-2, 
8 pages. Dept. SW-2, George K. Garrett 
Co. Inc., Torresdale Ave. at Tolbut St., 

Philadelphia 36, Pa. 
Circle 621 on Page 19 


<—Circle 322 on Page 19 


FAST DELIVERY ON LARGEST 
ALLOY ROUNDS AND FLATS 


Here’s the speedy source of really big alloy steel shapes that 


can eliminate your storing and handling costs. Seven strate- 
gically located Wheelock, Lovejoy & Company, Inc. ware- 
houses provide prompt service on HY-TEN alloy rounds up 
to 18” diameter and flats up to 16” thick and 24” wide. Rounds 
can be supplied smooth-turned '% oversize. They’re also 
available hot-rolled or forged to size in the annealed or heat- 
treated condition. Flats may be supplied forged, normalized, 
and heat-treated. For complete, fast, satisfactory service, call 
the W-L branch warehouse nearest you. 

W-L STEEL SERVICE CENTERS—Cambridge * Cleveland 

Chicago ¢ Hillside, N. J. ¢ Detroit * Buffalo « Cincinnati 


AGENTS — Southern Engineering Company, Charlotte, N. CG 
Sanderson-Newbould, Ltd., Montreal & Toronto 


“The Alloy Stee/ Center’ 


WHEELOCK, 
t comrany awe ee 


& COMPANY, INC.) 


134 Sidney St., Cambridge 39, Mass. aa NST 


Circle 323 on Page 19 
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New! Redesigned Mi-D 


HEAVY-DUTY 
BLOWERS... 


M-D BLOWERS ARE BETTER THAN EVER! 12 new fea- 
tures have been added to make M-D blowers even more 
rugged and reliable and to guarantee positive oil-free 
flow under the most severe operating conditions. These 
improvements plus M-D’s exclusive 3-lobe rotor design 
(which eliminates the possibility of rotor deflection at high 
speeds) permit operation at constant pressures up to 15 
PSIG in single-stage and to 70 PSIG in multi-stage with 
capacities ranging from 30 to 4000 CFM. 


SPECIFY M-D ROTARY POSITIVE BLOWERS 
FOR: Smallest Cube Dimensions * Widest Pres- 
sure Range * GUARANTEED Flow (Factory 


Tested). Oil-Free Air Flow 


Write for new free descriptive literature 


M-D BLOWERS, Inc. 


Racine, Wisconsin 


M-D blowers can be 
mounted on any engine 


A Subsidiary of MIEHLE-GOSS-DEXTER, INC. 
o 


Circle 324 on Page 19 


HELPFUL LITERATURE 





Aluminum Ingot 


Features data on one new composition 
and two alloys previously unavailable in 
ingot. Brochure gives data on material 
selection and extruding pressures to heat- 
treatment of the finished parts. Details 
chemical composition limits, characteris- 
tics, typical uses, mechanical properties, 
and recommended thermal treatment. 
Form 28-11596, 12 pages. Aluminum Co. 
of America, 726 Alcoa Bldg., Pittsburgh 
19, Pa. 

Circle 622 on Page 19 


Pump Fundamentals 


Gives an elementary, nontechnical out- 
line of the characteristics, operation, and 
selection of reciprocating, rotary, and cen- 
trifugal pumps. Emphasis is placed on 
centrifugal pumps. Definitions, — basic 
formulas, examples, and miscellaneous 
data used in pump application are in- 
cluded. Form 5773-J, 16 pages. Goulds 
Pumps Inc., 226 Black Brook Rd., Seneca 
Falls, N. Y. 

Circle 623 on Page 19 


AC Motors 


Describes ac general-purpose motors for 
driving such machines as compressors, 
pumps, high-inertia fans and blowers, re- 
frigerators, air conditioners and machine 
tools. Presents selection and specification 
information, mounting arrangements, per- 
formance curves, and lists principal di- 
mensions. Illustrates a variety of special 
designs available. Bulletin L-3313A, 6 
pages. Kingston-Conley Inc., Plainfield, 
NS As 

Circle 624 on Page 19 


Spacer Bushings, Washers 
Provides complete information on 259 
sizes of hardened and ground steel spacer 
bushings, and lists some applications. Also 
covers decimal and inch-dimension steel 
thrust washers. 4 pages. Detroit Ball Bear- 
ing Co., 110 W. Alexandrine, Detroit, 
Mich. 
Circle 625 on Page 19 


Dial Timer 
Includes data on construction, installa- 
tion, application, specialized functions, 
electrical data, and basic circuit arrange- 
ments for Series 305B automatic-reset dial 
timer. Bulletin N-305B, 8 pages. Auto- 
matic Timing & Controls Inc., King of 
Prussia, Pa. 
Circle 626 on Page 19 


Indicator Tubes 
Describes new wide viewing-angle series 
of Nixie tubes. Covers circuit-design cri- 
teria for the tubes, and contains detailed 
suggested circuits for their use in various 
types of electro-mechanica! and electronic 
systems. Five wide-angle Nixie tube types 
are discussed. 8 pages. Electronic Com- 
ponents Div., Burroughs Corp., P. O. Box 
1226, Plainfield, N. J. 
Circle 627 on Page 19 


MacHINE Desicn 





Speed Monitor, by John E. Mitchell Co., 
Dallas, uses controlled viscosity of G-E sili- 
cone fluids to provide an upper limit to output 
speed at variable input speeds. It replaces 
crankshaft pulley to operate fan, generator, 
compressor and pumps at faster, more efficient 
speeds in slow city traffic while limiting their 
speed to optimum level during high speed 
highway operation. Power is transmitted by 
G-E fluid sealed between inner and outer rotat- 
ing members (see cutaway). 





GENERAL ELECTRIC SILICONE FLUIDS 


for reliable performance under tough operating conditions 


Viscosity Vs Temperature | 


Viscosity Centistokes 


-30 -10 0 2040 60 100 120 
Temperoture, Deg C 


Thermal stability. The outstanding thermal Nearly constant viscosity over wide Get the complete story. These bulletins 
and oxidative stability of G-E silicone fluids, temperature range. G-E silicone fluids give complete technical data on the G-E 
over an operating temperature range of exhibit very small changes in viscosity silicone fluid line and describe many of 
—100°F to 600°F, makes them suitable for with wide temperature variations. This the ways in which designers are taking 
such rigorous applications as jet engine lu- makes them ideal for many mechanical advantage of their outstanding properties. 
bricants and aircraft hydraulic fluids. G-E applications, including fluid drives, For your free copies, write to Department 
Versilube fluids give unequalled performance dash pots, vibration dampers, timers, WW953, General Electric Co., Silicone 
at high temperatures and are comparable to shock absorbers, or wherever constant Products Department, Waterford, N. Y. 
other hydraulic fluids in moderate ranges. viscosity is needed. 


GENERAL @@ ELECTRIC 
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“FORM-FIT” COMFory 


For thismajor advancein furniture making, Alladin 
Plastics, Gardena, Cal., uses AviSun polypropyl- 
ene. Here’s why: « Amazing strength—In Alladin’s 
thumping, rocking torture test, AviSun Impact Grade 

Polypropylene outlasted all materials tested —endured 
up to 375 times longer. « Supple comfort—like that of 
upholstered furniture. ¢ Chemical and stain 


resistance-—to detergents, alcohols, oils, foods * 
and cleaners—unharmed by sun and weath- 
er. ¢ Mold cycles—as fast as 60 seconds with no 
post-mold aging. e Get the facts on how poly- AVISUN 


propylene can upgrade your product from: 
AviSun Corporation, 1345 Chestnut Street, 
Philadelphia 7, Pa. ¢ In Canada: Courtaulds 
Plastics Canada, Limited. * Trademark of AviSun Corp. 
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Why AVISUN 


polypropylene 
was chosen 


Toughness and resiliency of polypropyl- 
ene give the Alladin chair the ability to 
shrug off all kinds of rough handling. 


Polypropylene’s tensile strength, inher- 
ent in the material and easily designed 
into the chair, was highest by actual test 
over all competitive materials. 


Chair 


Because polypropylene is lightest of the 
plastics, the chair can be carried about 
with ease by any member of the family. 
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Disc Indicators 
Detailed information on disc indicators 
used in measuring and control systems 
employing resistance strain-gage transduc- 
ers is presented. Includes specifications, 
connection details, diagrams showing typi- 
cal system applications, and disc indicator 
selection chart. Bulletin 4410, 6 pages. 
Electronics & Instrumentation Div., Bald- 
win-Lima-Hamilton Corp., 42 Fourth Ave., 

Waltham 54, Mass. 
Circle 628 on Page 19 


Teflon-Lined Rubber Tubing 


Describes 1-RR Teflon-lined rubber 
tubing, which combines the electrical prop- 
erties, chemical inertness, low coefficient 
of friction, and wide service-temperature 
range of Teflon with the elasticity, scuff 
resistance, and thermal protection of neo- 
prene. Tubing prevents Teflon from kink- 
ing or abrading in service. 2 pages. 
Pennsylvania Fluorocarbon Co. Inc., 115 
N. 38th St., Philadelphia 4, Pa. 

Circle 629 on Page 19 


Rod Wipers; O-Rings 
Two bulletins provide complete data on 
new lines of solid-polyurethane hydraulic 
components. One covers urethane rod 
wiper/scrapers, the other, urethane O- 
rings. 4 pages. Disogrin Industries, Div., 
Pellon Corp., 510 S. Fulton Ave. Mt. 
Vernon, N. Y. 
Circle 630 on Page 19 


Trimming Potentiometer 


Microminiature, 34-in. square trimmer 
weighs % gram and has a power rating 
of 1 w at 50 C, derating to zero at 175 C. 
Catalog describes electrical, mechanical, 
and environmental characteristics, includes 
also charts for resolution, power rating, 
and representative prices. 2 pages. Techno- 
Components Corp., 18232 Parthenia St., 
Northridge, Calif. 

Circle 631 on Page 19 


Synchronous Motors 
Describes construction and operation of 
385 different types and models of syn- 
chronous motors with ratings from 
1/2000 to 1/6 hp. Includes speed-torque 
curves, dimensional drawings, wiring dia- 
grams, and performance characteristics. 
Bulletin 1036, 20 pages. Bodine Electric 
Co., 2500 W. Bradley Place, Chicago 18, 
Ill. 
Circle 632 on Page 19 


Temperature Transmitter 


Gives information on Type 12A pneu- 
matic temperature transmitter with auto- 
matic compensation for ambient tempera- 
ture and pressure changes. Illustrates how 
transmitter is installed and adjusted to 
suit a range of application requirements. 
Also included are detailed specifications, 
descriptions of operating principle, table 
of temperature ranges, and data on re- 
lated accessories. Bulletin 13-17C, 12 pages. 
Foxboro Co., Foxboro, Mass. 

Circle 633 on Page 19 














\ 
Versatility 


IN VULCAN 
STRIP HEATERS 


Vulcan Strip Heaters have al- 
most unlimited application for 
heating any smooth, dry surface 
to which they can be bolted or 
clamped — dies, platens, molds, 
etc. They can also be mounted 
for comfort and process air heat- 
ing applications. 


BAND HEATERS 


Latest development in the 
Vulcan heating line, Band 
Heaters are especially applicable 
for plastic molding and extrud- 
ing machines, tanks, pipelines, 
autoclaves, and similar uses. An 
aluminized steel sheath, to- 
gether with a special alloy 
tight-gripping clamping band, 
assures long life. Wide range of 
diameters. 


FINNED HEATERS 


Finned heaters provide six 
times more effective heat trans- 
fer surface than standard strip 
heaters for air duct heating, 
blowers, unit convection heaters, 
ete. 


Send for Catalog VG-201 con- 
taining specifications and prices. 








VULCAN ELECTRIC COMPANY, Danvers, Mass. 


f 
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WIRE CLOTH PART 


Larger than a Typewriter... 


Smaller than a Pea... 


PXaitle] MIP 4-1 


Each has this common a LLE 


CRAFTSMANSHIP 


And this same common denominator runs throughout 
all of NWC Fabricated Wire Cloth Inserts and Parts, 
as well as throughout the broad range of Newark wire 
cloth itself. 

It takes particular skill to turn out tiny inserts such 
as the smaller of the two illustrations above...not only 
skill in actual handling but skill in devising the special 
methods by which they must be made. We have applied 
these skills to hundreds of inserts, required for instru- 
—* electronic controls and equipment of many 

ypes. 

Can we be of service to you? Perhaps we can help in 
the design. We should be able to make anything you 
require — with the skill that comes from years of 
experience. 


jewark ire Sloth COMPANY 


351 Verona Avenue * Newark 4, New Jersey 
Teletype: NK607 * Tel.: HUmboldt 3-7700 
Representatives in all principal industrial areas 


Circle 328 on Page 19 


HELPFUL LITERATURE 





Ratchet-Wrench Applications 
Introduces manufacturers of machinery 
and original equipment to a wide variety 
of uses for ratchet wrenches as compo- 
nent parts or as functional accessories. 
Photographs illustrate successful uses for 
standard and special wrenches. Form C-52, 
6 pages. Lowell Wrench Co., Worcester 4, 
Mass. 
Circle 634 on Page 19 


Plastic Protectors 
Describes flexible vinyl round caps 
which provide protection for tubing, ma- 
chine-screw threads, and pipe threads. In- 
cludes data on dimensions and types avail- 
able. Bulletin 6104-VP, 4 pages. S. S. 
White, Plastics Div., 10 E. 40th St., New 
York 16, N. Y. 
Circle 635 on Page 19 


Panel Meter 
Covers Style 42, 4'-in., rectangular 
panel meter. Shows photographs, features, 
outline drawings, standard specifications, 
and modifications available. Also lists 95 
standaru models of voltmeters, ammeters, 
milliammeters, and microammeters. 2 
pages. Helipot Div., Beckman Instruments 
Inc., 2500 Fullerton Rd., Fullerton, Calif. 
Circle 636 on Page 19 


Power Supplies 

Permits exact specification of power sup- 
plies to match required output, input, fre- 
quency range, and/or other parameters. 
Catalog is organized according to functions 
and _ specifications. Included are power- 
supply charts in which all factors are tab- 
ulated for easy checking. Models of 17 
general types are represented by photo- 
graphs, charts and diagrams. 16 pages. 
NJE Corp., 20 Boright Ave., Kenilworth, 
By. 
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Thermoplastic Materials 
Describes nine widely used thermoplas- 
tic materials. Each data sheet contains a 
brief description of the subject plastic and 
its typical uses, as well as specifications 
covering its physical, electrical, and chem- 
ical resistance characteristics. Sizes, forms, 
and colors in which the material can be 
furnished are shown. 26 pages. Conneaut 
Rubber & Plastics Co., Commerce Street, 
Conneaut, Ohio. 
Circle 638 on Page 19 


Pressure Gages 
Reviews pressure gages with 3 and 5-in. 
dial sizes which maintain accuracy under 
conditions of overload pressure, vibration, 
shock, or line pulsation in various ap- 
plications. Two 3-in. dial models and 
three 5-in. dial units are described and 
illustrated. Pressure range, figure inter- 
vals, graduations, connections, dimensions, 
and specifications are given for each gage. 
Bulletin 280, 4 pages. American-Standard 
Controls Div., Rochester Instrument Plant, 
100 Rockwood St., Rochester 10, N. Y. 
Circle 639 on Page 19 
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SPEED REDUCER 


_SFRAIT LINE 7, HOW WESTERN GEAR SERVES INDUSTRY 





_S7TRA/T LINE’ 


INTEGRAL HORIZONTAL 
GEARMOTOR 


POWER TRANSMISSION REQUIREMENTS? 


Just name them! 


Western Gear Corporation’s line of catalog 
VAR/-fASTER fis products in the power transmission field 
ars cies | is second to none in quality and reliability. 





Three great names fill out the Western Gear line... 
StraitLine®, SpeedMaster® and Vari-Master®. They have 
earned a first-rate reputation in all industries using 
power transmission equipment by providing users and 
manufacturers these guarantees! 


e precision manufacture under uncompromising quality 
controls 
_SPEEOIASTER * e long life and reliable operation 
PARALLEL SHAFT 


SPEED REDUCER e easy maintenance 
e standardization of parts and high interchangeability 





Whatever your power transmission requirements might 

be, Western Gear can supply them from stock or engineer 

: . them to your exact specifications. Want to know more? 

—PELOMMASTER’ ed Use the coupon belowor phone. And always remember... 


RIGHT ANGLE HORIZONTAL 
SPEED REOUCER 





WESTERN GEAR CORPORATION « INDUSTRIAL PRODUCTS DIVISION 
P.O. Box 126, Belmont, California—LYtel 3-7611 


Please send catalogs checked below: 

( StraitLine Speed Reducers Bulletin 5816 
(C0 StraitLine Gearmotors Bulletin 5806 

C SpeedMaster Parallel Shaft Bulletin 

(C0 SpeedMaster High Speed Bulletin 

(0 Vari-Master Variable Speed Bulletin 6107 


ee aisle 7 - = 
COMPANY TITLE — ——_—$—$ 


5 ‘ —_ STATE ciao = 
GHT 1961—WESTERN GEAR CORPORATION 





_\PELOMASTER ° 


LARGE HIGH SPEED UNIT Circle 329 on Page 19 





HOW THIN 


CAN METAL TUBING 
WALLS BE? 


AS THIN AS 


0.0003 


INCHES! 


It’s a fact . . . fine seamless tubing 
with wall thicknesses as ultra-thin as 
0.0005 inches! This is precision tub- 
ing drawn to any specified O.D. from 
0.010” to 0.375” within tolerances of 
+0.00005 inches. 


Techniques for redrawing tubing so 
thin and within such close tolerances 
were developed in response to many 
requests for lightweight tubing with 
the properties of the many common 
metals and alloys. Accordingly, ultra- 
thin tubing is available in 304, 310, 
316, 321 and 347 stainless steels, 
Monel, Incone!, Nichrome V, Tophet 
A, nickel, copper, beryllium copper 
and glass-sealing alloys. 


Ultra-thin tubing is available cleanly 
cut to any specified length up to six 
inches. And speaking of light weight — 
500 feet of ultra-thin 304 SS tubing 
with an O.D. of 0.375” and a wall 
thickness of 0.0005” weighs only one 
pound! Rigid quality control assures 
you that every bit of ultra-thin tubing 
falls within the close tolerances. 


If you need fine precision tubing 
with all the inherent properties of a 
particular metal or alloy listed above 
and must have the added advantage 
of light weight, investigate UNIFORM 
ultra-thin tubing by phoning or wiring 
the numbers below. Ask, too, about 
UNIFORM’s proved abilities for fabri- 
cating tubular parts to exacting spec- 
ifications. UNIFORM specializes in 
craftsmanship and fast delivery for 
fine tubing in most alloys and 
precious metals. 


UNIFORM TUBES, 
INC. 


HUxley 9-7276 TWX-CGVL 1044 
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Miniature Valves 
Describes new series of miniature two- 
way valves that have been designed spe- 
cifically for high capacity in a small en- 
velope size. They are available in a wide 
choice of operators, are simple in design, 
and have bubble-tight shutoffs. Bulletin 
91054, 2 pages. Airmatic Valve Inc., 7313 
Associate Ave., Cleveland 9, Ohio. 
Circle 640 on Page 19 


Armored Cable 


Contains complete listing of fittings and 
accessories for interlocked armored cable. 
Connectors accommodate from 5% to 4-in. 
diam cable of watertight and nonwater- 
tight design. Includes description of a 
new vaporproof fitting for continuous- 
sheathed armored cable. Folder F11-135, 
4 pages. Thomas & Betts Co., 36 Butler 
St., Elizabeth, N. J. 

Circle 641 on Page 19 


Analytical Instruments 


Contains specifications and operating 
data on seven instruments for research and 
production control. Illustrates applications 
in various fields. Also gives data on ac- 
cessory equipment. 28 pages. Philips Elec- 
tronic Instruments, 750 S. Fulton Ave., 
Mt. Vernon, N. Y. 

Circle 642 on Page 19 


Miniature Pushbuttons 


Revised publication includes new forms 
added to line of industrial, miniature, oil- 
tight pushbuttons. Shows many color 
combinations and flexibility available in 
the line. Explains 40 per cent space sav- 
ings which may be realized in enclosures 
or panels by the use of the miniature 
forms. Bulletin GEA-7127A, 12 pages. 
General Electric Co., Schenectady 5, N. Y. 

Circle 643 on Page 19 


Pressure Tubing 


Discusses use of welded steel pressure 
tubing for boilers, heat exchangers, con- 
densers. Explains basic principles of 
welded tubing. Form T-201, 4 pages. 
Rome Mfg. Co. Div., Revere Copper-Brass 
Inc., P. O. Box 111, Rome, N. Y. 

Circle 644 on Page 19 


Control Synchro 
Illustrates and describes Size 23 control 
synchros, for 400-cycle operation, manu- 
factured to meet military specifications. In- 
cludes dimensional line drawings and com- 
prehensive characteristics chart. Bulletin 
CS-4-23-2, 2 pages. Vernitron Corp., 125 
Old Country Rd., Carle Place, L. I., N. Y. 
Circle 645 on Page 19 


Digital Instruments 
Gives details and specifications on digi- 
tal instruments. Includes de, ac/de digital 
voltmeters, preamplifiers, scanners, and 
readouts. Catalog 19-92, 4 pages. Kin Tel 
Div., Cohu Electronics Inc., 5725 Kearny 
Villa Rd., San Diego 12, Calif. 
Circle 646 on Page 19 


Cuts Assembly Time 


Here’s fast 
Clamping 
Power for your 
Product... 


Band is slipped over hose, duct or fitting — then 
through housing. A downward snap of the swivel 
screw locks clamp in position for screwdriver 
tightening. Application is easy, fast, positive. 


— 


Wide Adjustment 
Range for all 
Applications . . . 


Twelve wide adjustment sizes cover diameters 
Y% to 12%" . Select just one size to replace 
the many different sizes you are now using 
Snaplock can be used over and over again— 
rugged construction is fortified by 18-8 stainless 
steel in band and housing. 

Typical uses for Snaplock are dust and filter bag 
connections, power tool attachments, sign hang- 
ing and a variety of hose, ducting and conduit 
applications. 


FREE — DISCOVER FOR YOURSELF! 


Send for a sample Snap- 
lock clamp. And while you're 
at it, ask for the brochure 
describing a complete line 
of clamps for all industrial 
applications. 


IDEAL CORPORATION 
427 Liberty Avenue 
Brooklyn 7, N. Y. 
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KEYSTONE PoOwDER METALLURGY PR 


~NEW 


Lt 


LUBRICANT 
— 3.to4 TIMES 







QUIETER—no squeal on thrust! 
) Withstands 300°F service in FHP motors! 
EXCLUSIVELY KEYSTONE! 


eee eee eee eee eee eee ee ee | 


These striking improvements in standard Keystone C-64 bear- 
ing performance are created by new lubricant A-121-5P—the 
greatest advance in porous bearing lubrication in a decade! 

Exclusively a Keystone Carbon Co. development, Formula 
A-121-5P is the result of research and intensive study of all 
available petroleum and synthetic base lubricants, in close co- 
operation with all major oil companies. A-121-5P is obtainable 
only from Keystone Carbon Company as the impregnant of 
bearings of Keystone manufacture. 


...the most significant Already in wide use in small appliances, disposers, washing 
d ti machines and FHP motors, A-121-SP lubricated bearings are 
evelopment in delivering 3400 hours of service in applications with previous 


maximums of 800 hours—at lower noise levels—without 


self-lubricated bearings sludging or breakdown over 200°F. 
Would you like to test your bearings with A-121-5P? Write, 
1 ) ) 
over the past 10 years: on your letterhead; send us your samples—you be the judge! 


I ileal 


POWDERED METAL PARTS DIVISION 
Circle 332 on Page 19 ST. MARYS, PA. 














EFFICIENT - RELIABLE - ECONOMICAL 


Machine tool, press, turbine, hoist, 
crusher, conveyor, you name it... 
if it requires greasing, automate with 
McCord’s Model F Grease Lubrica- 
tor. You'll cut labor costs, prevent 
work stoppages, minimize mainte- 
nance and repairs, reduce lubricant 
consumption. 


Yes, McCord’s Model F is fully auto- 
matic and features individually con- 
trolled feed that positively, accu- 
rately delivers the right quantity of 
grease to each individual point... 
regardless of grease weight, pressures 
or coldest weather. You can count 
on it, because McCord Grease Lu- 
bricator design and construction is 
the result of more than 30 years of 
field experience. 


M°CORD 
MODEL F 
GREASE 

LUBRICATOR 


For full particulars on McCord’s Model F, write today to: Advertising Manager— 


MS‘CORD CORPORATION 


Lubricator Division ¢ Detroit 11, Michigan 


Available with rotary drive, 22.5:1 
or 45:1, and ratchet drive, 1.5:1 or 
2.5:1. Capacities, 4-16 quarts. 
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For resistance to cold flow under static 
or dynamic loads; low moisture absorp- 
tion; excellent dimensional stability. 


For maximum impact strength, good 
heat and oxidation resistance, good 


creep recovery 


Best bearing characteristics and high- 
est melting point among the nylons; 


ZYTEL 101* 


excellent machinability. 


Electrical-grade nylon. Half the mois- 
ZYTEL 31’ 


ture absorption, less rigidity, better di- 
mensional stability. 


in ROD and SLAB 


RELIABLE 
FAST DELIVERY 
FROM STOCK 


Write for literature and the 
name of your nearest Hyde distributor 


A. L. HYDE CO. 


Estadiienec 1932 
Dept. MD-9, Grenitoch, New Jersey 
Distributors from coast to coast 


Member of Plastic Pioneers 


*Ou Pont Trademark 


xReg TMG.E Co 
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Quick-Disconnect Couplers 


Covers self-sealing Magnum series for 
hydraulic, pneumatic, and fuel-system ap- 
plications to 10,000 psi working pressures. 
Includes charts of performance data, basic 
design and part-number information, and 
ordering data. Catalog sheet L-6103-2, 4 
pages. Bruning Co., Box 147, Lincoln, Nebr. 

Circle 647 on Page 19 


Terminal Panel Wiring Block 
Details specifications on modular ter- 
minal panel wiring block, Termi-Blok, de- 
signed to replace barrier boards and ter- 
minal boards in use in switchboards, con- 
trol panels, and industrial instrumenta- 
tion. Folder describes three advantages 
over traditional terminal and_ barrier 
boards which the new connectors have 
achieved. 4 pages. AMP Inc., Eisenhower 
Blvd., Harrisburg, Pa. 
Circle 648 on Page 19 


Polypropylene Material 
Gives data on typical properties of No. 
1014 general-purpose, injection-molding 
grade, and also on other grades available. 
Shows several applications of the material. 
Includes mold and part design recom- 
mendations for polypropylene, 12 pages. 
Avisun Corp., 1345 Chestnut St., Phila- 
delphia 7, Pa. 
Circle 649 on Page 19 


DC Amplifier; Power Booster 


Describes all-solid-state differential op- 
erational amplifier, Model A-2, and power 
booster Model G-2 for use with the am- 
plifier. Complete electrical and mechanical 
specifications are presented, together with 
‘price information, application schematics, 
and oscilloscope photographs showing 
common-mode operation and unity gain 
waveform reproduction. Bulletins 031, and 
032, 6 pages. Ridgefield Instrument Group, 
P. O. Box 337, Ridgefield, Conn. 

Circle 650 on Page 19 


Standard Relays 


Shows more than 40 standard relays, 
and gives descriptions, dimensions, tech- 
nical specifications, and prices for more 
than 450 variations of the basic relays. 
Lists power, general and special-purpose, 
plate-circuit, sensitive, and telephone-type 
relays. Catalog 100, 8 pages. Potter & 
Brumfield Div., American Machine & 
Foundry Co., Princeton, Ind. 

Circle 651 on Page 19 


Sealed Connectors 


Describes and illustrates TI Series her- 
metic sealed connectors, designed for high 
temperature, pressure, vacuum-seal, and 
requirements of nuclear environments. In- 
cluded are complete specifications of TI 
plugs and receptacles, and exploded views 
featuring parts delineation and new pot- 
ting-boot design. Bulletin TI-3, Physical 
Sciences Corp., 389 N. Fair Oaks Ave., 
Pasadena, Calif. 

Circle 652 on Page 19 
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XEROGRAPHY for engineering-drawing reproduction... 





...takes the “wait” out of print duplicating... 
annual savings from *5,000 to*200,000 and more! 


Xerographic copying equipment is sav- 
ing hundreds of major industrial firms 
all over the country up to $200,000 an- 
nually! This clean, fast, dry, electro- 
static copying process eliminates costly 
waiting of highly paid personnel—gives 
you high quality prints on ordinary pa- 
per, in minutes! There’s no capital in- 
vestment; equipment is available at 
modest monthly rentals. 


For high-quality offset paper masters: 
nd Model 1218 copying equip- 
=" ment prepares sharp, inex- 

pensive paper masters from 
original drawings of A to D 
size. Larger drawings are 
perfectly reduced to 12”x 


18” masters, from which multiple prints 
are run off in seconds ! 


Volume reproduction from original 
drawings or roll microfilm: Sharp, dry, 
ready-to-use prints, on ordi- 
nary paper, vellum, or offset 
paper masters up to 11” 
wide, are made at the rate of 
20’ a minute. Copyflo® Con- 
tinuous Printers enlarge, re- 
duce or copy size-for-size from original 
drawings or roll microfilm (16 or 35mm). 


Reproduction from card-mounted mi- 
crofilm: The Copyflo 24C and the exciting 
new 1824 Printer automatically produce 
dry, positive prints on ordinary paper, vel- 
lum, or offset paper masters from 35mm 
card-mounted microfilm! The Copyflo 24C 
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produces ready-to-use 
prints, up to 24”x 36”, at 
the rate of 20 linear feet 
a minute. The new, low 
cost 1824 Printer, for 
small volume or large, 
decentralized users, pro- 
duces prints from 814”x 
11” to 18”x24”"! 
Get all the Facts! Write XEROX COR- 


PORATION (formerly Haloid Xerox Inc.), 
61-261X Haloid St., Rochester 3, N. Y. 


XEROX 


CORPORATION 





aa 


IS WHERE 
IT COUNTS 


NEW ERIE SOLID STATE 500T BI-DIRECTIONAL CONTROL COUNTER 


This is a rugged high-speed control counter with bi-directional capabilities for 
digital closed loop control. It offers for the first time anti-coincidence circuits for 
random add/subtract inputs, a digital-to-analog converter and an excess error 
alarm. The instrument has true modular construction in which individual circuit 
‘boards are readily inserted from the front for functional versatility and ease of 
maintenance. In-line NIXIE readout can be supplied when required. 

The unique anti-coincidence circuit used prevents interference between add and 
subtract pulses arriving simultaneously. This provides absolute accuracy as 
opposed to conventional anti-coincidence circuits. The analog output is propor- 
tional in both magnitude and polarity to the algebraic sum of the add and 
subtract inputs. The readout indicates the instantaneous algebraic sum. 

For example, where the 500T is used for control of motor speeds, the pulses 
arrive at both the add and subtract inputs at exactly the same rate when the 
controlled motor is running at the desired speed. Any speed change develops 
an analog output to a servo system which returns the motor to the proper speed. 
The same basic process would apply to the mixing of liquids or chemicais. 
Applications for the 500T are virtually unlimited since it provides digital control 
of such parameters as flow, speed, position, and many others. An industrial case 
is available for applications in rugged environments. 


7. 
Industrial Model 


Rack Mounting Model 


Complete technical information available on request. 


Quality Where It Counts 
ERIE PACIFIC, DIVISION OF 


ERIE RESISTOR CORPORATION 
12932 S. Weber Way, Hawthorne, California 
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Synchronous Motors 


Covers low-speed synchronous motors, 
from 20 to 10,000 hp and 72 to 450 rpm. 
Construction, modifications, basic con- 
siderations, and application-data chart 
giving typical torque requirements for 
normal applications are included. Book- 
let 502, 12 pages. Ideal Electric & Mfg. 
Co., Dept. 134, Mansfield, Ohio. 

Circle 653 on Page 19 


Compressed-Air Filter 


TR filter removes condensed moisture, 
oil, and pipe scale from compressed-air 
lines in a two-stage cleaning cycle. Bul- 
letin gives applications, sizes, specifica- 
tions, and prices. Bulletin 118, 4 pages. 
R. P. Adams Co. Inc., 444 E. Park Drive, 
Buffalo 17, N. Y. 

Circle 654 on Page 19 


Adjustment Potentiometers 


Summarizes information on 20 basic 
models of adjustment potentiometers, in- 
cluding resistances, terminal types, power 
ratings, operating temperatures, dimen- 
sions, and prices. Includes information on 
six new models. Summary Brochure 7, 4 
pages. Trimpot Div., Bourns Inc., 6135 
Magnolia Ave., Riverside, Calif. 
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Shaft-Position Encoder 


Model 212, 11-digit, photoelectric shaft- 
position encoder converts angular shaft 
displacement into electrical signals for 
digital readout. Bulletin illustrates and 
gives detailed electrical and mechanical 
specifications. Bulletin 041, 4 pages. AR & 
T Electronics Inc., P. O. Box 627, Little 
Rock, Ark. 

Circle 656 on Page 19 


Selenium Rectifiers 


Describes selenium rectifiers covering 
ranges from microamperes to kiloamperes 
and voltages from millivolts to kilovolts. 
Includes high-voltage cartridges, hermeti- 
cally sealed rectifiers, selenium diodes, arc 
suppressors, and contact protectors. Bulle- 
tin 101, 8 pages. Edal Industries Inc., 4 
Short Beach Rd., East Haven, Conn. 

Circle 657 on Page 19 


Electronic Timers 
Announces new electronic-timing devices 
which include time-delay relays, electronic 
timers, pulse generators, and flashers. 4 
pages. Electronic Timer Div., Slip Ring 
Co. of America, 3612 W. Jefferson Blvd., 

Los Angeles 16, Calif. 
Circle 658 on Page 19 


AC Capacitors 


Features complete listings of expanded 
air conditioner and refrigeration lines of 
motor-run, motor-start ac capacitors. In- 
formation covering capacities and physical 
dimensions is shown for all types, and 
section of engineering data is included. 
Catalog MS61-10, 16 pages. Aerovox Corp., 
New Bedford, Mass. 

Circle 659 on Page 19 
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Norgren Lubricators end 
uncertainty of “blindfold” 
lubrication of air tools 


Over-lubrication of air tools causes oily, dirty tools and 
hands. Under-lubrication means costly excessive wear. To 
get lubrication that is just exactly right requires something 
better than trial and error, ‘“blindfolded’’ methods of lu- 





bricator adjustment. That is why all Norgren Lubricators 


have visible oil feed. 


Visual adjustment results in positive lubrication 
Norgren Oil-Fog and Micro-Fog Lubricators have sight- 
feed glasses which provide full visiblity of oil flow. You can 
tell at a glance that oil is actually being metered into the 
air stream. Oil-Fog 


The exact rate of oil feed is shown by the drops of oil Lubricator 


passing through the sight-feed glass. The rate of oil feed 
can be easily and accurately adjusted. Contrast this with 
the disassembly and trial-and-error guesswork adjustment 
required with wick-type lubricators! 


The Norgren Oil-Fog Lubricator has proved itself in 
hundreds of thousands of installations throughout the 
world for over 30 years. Today, it is still the best low-cost, 
positive-action lubricator on the market. 


The Norgren Micro-Fog Lubricator offers many 
additional advantages: More exact metering of oil feed; 
operation over a wider range of air flows; a finely divided 
fog of oil with little or no precipitation along the air-line; 
adaptation to multi-tool, or multi-cylinder lubrication. 
Your Norgren Representative will advise you on your application 
and will give you complete information about Norgren Lubrica- 
tors. Look him up in your telephone directory — or write factory 
for Catolog No. 1000. 


FOUNDED IN 1925 


C.A.NORGREN CO. ae 


3442 SOUTH ELATI STREET, ENGLEWOOD, COLORADO pperecPre- Af 


September 14, 1961 Circle 337 on Page 19 


VISIBLE 
OIL FEED 


VISIBLE 
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New Parts and Materials 


Use Yellow Card, page 19, to obtain more information 


Hollow-Shaft Differentials 
have backlash of 


8 min or less 


Precision hollow-shaft differentials 
are available for use in computers 
and control instruments where 
mounting requirements are restrict- 
ed. Clearance circles down to 1 
in. or less are provided by the units, 
minimizing installation space. 
Other features include central built- 
in clamping, backlash of 8 min or 
less, and break-away torque of 0.3 
oz-in. or less. Construction is stain- 
less steel except where aluminum 
spider gears are specified. Each 


unit employs miniature ball bear- 
ings which conform to ABEC-7 tol- 
erance requirements. Differentials 
are available with 0.1248, 0.1873, 
and 0.2498-in. bores in narrow and 
standard width (miter) designs. 
They can be supplied with end 
gears made from flat blanks parallel 
within 0.0002 in. Wide range of 
pitch and number of teeth for end 
available. Gears are 
mounted on differentials with true 
lock serration. Instru-Lec Corp., 
520 Homestead Ave., Mt. Vernon, 


Me & 


gears is 
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Miniature Blower 
operates at 3600 rpm 


Miniature axial blower delivers 15 


cfm at 0.2 in. water, operating at 
3600 rpm from a single-phase, |17- 


250 


v, 60-cps source. Blower is enclosed 
in a precision-cast aluminum hous- 
ing. Continuous-operation life is 
rated in excess of 2500 hr. Unit 
meets appropriate MIL specs. 
Mounting flange dimensions are 
3.44 in, square; bolt holes are spaced 
2.75 in. apart. Over-all length is 
3.25 in.; weight, 12 oz. Globe In- 
dustries Inc., 1784 Stanley Ave., 
Dayton 4, Ohio. 
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Miniature Resistors 


rated 14 w, 250 v in 
temperatures to 100 C 


CE-!, resistors, 0.135 in. long and 
0.050 in. diam, show no loss in 
electrical performance characteris- 
tics. They are rated 1 w, 250 v 
in an ambient temperature of 100 
C, derated to zero load at 150 C. 
Units cover the range from 25 to 
110,000 ohms at either +1 or +2 
per cent tolerance. Leads of soft, 
tinned copper are | in. long and 
0.016 in. diam. Noble-metal film 
resists oxidation, moisture, high 
humidity, low temperatures, and 
temperature cycling between —55 





and +150 C. Temperature coeffici- 
ent is either 50 or 100 ppm per deg 
C. American Components Inc., 8th 
Ave, and Harry St., Conshohocken, 


Pa. 
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Self-Aligning Bearing 


is one-piece unit 
in aluminum housing 


Lube-Align bearing consists of a 
one-piece, integrally cast, spherical, 
self-lubricating bronze bearing nest- 
ed in an aluminum housing. Bear- 
ing is self-aligning. Design elim- 
inates the necessity of oil cups or 
grease fittings. Unit features total 
contact support for the spherical, 
self-aligning bearing, making it pos- 
sible to use miniature sized units 
with smaller OD shafting to carry 


increased loads. Bronze Bearings 
Inc., 3553 W. Addison St., Chicago 


18, Ill, 
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Wire Markers 


permit writing of own 
codes or legends 


Self - laminating, write-on wire 
markers are used where require- 
ments call for small quantities of 
markers of many different special 
legends. Each self-adhering mark- 
er is partly a write-on marker and 
partly transparent as a_ self-con- 
tained lamination extension. When 
marker is applied around wire, re- 


MacHINE Desicn 








Here’s how WOOD'S helps you with 


PROBLEM-SOLVING, POSITIVE ACTION 


Five, easily under tay 
SMe 
"a 


stood charts, 
developed by 
Wood’s, permit 
proper drive 
design with 
almost no 
calculations. 
WRITE FOR 
BULLETIN 
21103. 
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Wood’s has the drive, the positive action Timing Belt Drive... PLUS 
THE EXPERIENCE it takes to give positive, workable solutions to 
your power transmission problems. Wood’s Timing Belt Drives provide 
instantaneous, slip-free response . . . full power transmission. They re- 
quire no lubrication, no motor bases, no tensioning devices. Belt match- 
ing is eliminated. And, their speed range is exceptional . . . from 0 to 
16,000 fpm. Load capacities range up to 600 hp and above. Belts are 
unusually strong, but they are thin and flex readily, eliminating heat 
build-up, maintaining high operating efficiency. When you want posi- 
tive action, investigate Wood’s Timing Belt Drives. You'll find out- 
standing solutions to a wide variety of drive problems. 


T. B. WOOD’S SONS COMPANY 
CHAMBERSBURG, PENNSYLVANIA 


ATLANTA * CAMBRIDGE * CHICAGO «+ CLEVELAND ¢ DALLAS 
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NEW PARTS AND MATERIALS 


ant: another | maining protective clear portion 


wraps around itself, causing it to 

| laminate permanently over the 

DFO uc | written code. Westline E-Z Code 
Div., Western Lithograph Co., 689 


E. 2nd St., Los Angeles 54, Calif. 
Circle 664 on Page 19 





Shaft Seals 


incorporate 
unitized construction 


Three types of seals in new line 

| contain both stationary seal face 

NOW AVAILABLE - | and positive-drive mating ring as- 
NEW SIZE H-44 sembled as one unit. Seals can be 
electro-magnetic disassembled and seal faces recon- 
DISC BRAKES | ditioned, resulting in long seal life 

and ease of service. Unitized con- 


Prompt . é 4 ‘cipal 
struction is useful in applications 


Shipment 





\ Torque—3 lb-ft. max. 
Weight-5' Ib 


Exclusive 
Stearnetic 
unitized 
construction, 
and 

Visi- Wear- 
Indicator" 











athe 
de? 
such as home appliances, domestic 
pumps, industrial pumps, speed re- 


MORE TORQUE PER POUND... | ducers, gear motors, machine tools, 
MORE TORQUE PER CUBIC INCH! | construction equipment, and_air- 


THE NEW STEARNS “H-44’s” are spring set—solenoid — f i ate hysige A gon 
released disc brakes that mount on NEMA “‘C”’ flanges | yr rs ae * 10.000 fom aa 
of ‘40 frame’”’ fractional hp electric motors . . . provide | canines from —65 to 400F. 
fast, smooth, quiet stops—‘‘failsafe’’ operation . . . com- | Types 46 and 48 have pressures to 


bine higher torque with minimum size and weight. | 10 psi, speeds to 3500 fpm, and 


THE NEW STEARNS “H-44’s” are available for either | temperatures from —20 to +250 F. 
AC or DC .. . in Standard, or Dustight-Waterproof en- Gits Bros. Mfg. Co., 1866 S. Kil- 
closures . . . operate horizontally or vertically ... are also bourn Ave., Chicago 23, Il. 

available with brackets for floor mounting. irene tie 


Specify THE NEW STEARNS “H-44’s” with complete Germanium Power Transistors 

confidence—they have been fully life-tested, and Jnstalla- ‘ : 

tion-Proved for long, trouble-free, dependable operational in TO-36 Case have wide 

life with a minimum of maintenance. | _ tange of applications 

Request Stearns New Product Preview 1-61-B Eight germanium power transistors 

have junction temperature ratings 
of 110 C and maximum power dis- 
sipation ratings of 170 w. Units are 

RPOR agli rath, packaged in the TO-36 (doorknob) 

RP'O wT 


aA th ahha, at 
RATIO N case, for which previous maximum 


ELECTRIC VCO 


Wy tyriyy pee Pee ae 


ratings were 95 C and 88 w. Trans- 
The Complete Line of Electromagnetic Cluiches — Brokes — Clutch-Brokes istors are capable of 30 w power dis- 
SINCE 1917-THE CHOICE OF LEADING MOTOR AND MACHINERY MANUFACTURERS sipation at 95 C case temperature. 


120 NORTH BROADWAY © MILWAUKEE 2, WISCONSIN 
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Caterpillar selects Koppers piston and sealing rings for 
use in the world’s largest single engine crawler tractor. 


A brute of a tractor for brute force jobs, Caterpillar’s D9 Series 
E Tractor applies a 335 HP engine which combines the versa- 
tility and economy of diesel power with the power boosting 
efficiency of a turbocharger. Traditional Caterpillar durability 
is built into every part. And in the power shift transmission 
sealing rings, chrome plated malleable iron compression rings, 
crankshaft seals, and steering control seals, that durability spells 
K-O-P-P-E-R-S. 

Says Caterpillar: “The D9 Tractor is ruggedly built for long life 
under the most severe operating conditions. In addition, special 
attention has been given to insure the production of a power 
plant that is easy and economical to operate and maintain. On all 
these counts, the Koppers rings and seals we have selected meet 
our requirements of quality and dependability.” 

Write today for 8 page brochure on metallic sealing rings to: 
Koppers Company, INc., Piston and Sealing Ring Department, 
6509 Hamburg Street, Baltimore 3, Maryland. 


PISTON & SEALING RINGS 


Engineered Products Sold with Service 
. Circle 340 on Page 19 


.. 


CRANKSHAFT SEALS: Appli- 
— of a ge ae step 
seal ring (specially desi: 

for Caterpillar) caablches 
a permanent crankshaft 
seal, reliable for the life of 
the engine. 


COMPRESSION RINGS: De- 
pendable rformance at 
the most critical point in the 
combustion chamber is as- 
sured by chrome plated 
malleable iron rings. 


ee 


\e\ 


SN 


TRANSMISSION SEALING 
RINGS: Specially designed 
metallic sealing rings trans- 
mit fluid power to the rotor 
and actuate the clutches of 
Caterpillar’s dramatic new 
power shift transmission. 


STEERING CONTROL SEALS: 
Caterpillar’s new design 
steering control requires a 
rotating, high pressure seal. 
Piston ring type seals estab- 
lish simplicity, reliability. 


Oy 





Spaulding GFW-60 is designed 

to provide industry with a material 
of extremely high burst strengths 
for such applications as circuit 
breaker arc interruption chambers, 
high-voltage fuse tubes, switch 
gear and similar type components. 
It can be furnished with fibre 
liners, metal inserts, or with 
conductive layers. 


SPAULDING GFW-60™ 


*Glass filament wound epoxy tubing 
gives industry a new 
high burst strength material 


Its ratio of burst strength to axial 
tensile strength can be varied 
to fit specific applications. 


It is available in a variety of 
circular sizes and lengths, and 
with special shapes. 





SPAULDING GFW-60 (1” x 114,” size) 





Water Absorption .05 


PROFILE OF CHARACTERISTICS —fense awe | om | 2x50 | 


Tensile Strength i 8,250 





Compression Strength 
Axially As Received 
Radially As Received 


As with All of its Products for Industry, Spaulding Offers Complete =i - 
Value Analysis and Fabricating Services for Your Application of ae anaes cicontees 
GFW-60. Contact Spaulding for Details. 

















SPAULDING FIBRE COMPANY, INC. 


339 WHEELER STREET, TONAWANDA, NEW YORK 
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NEW PARTS AND MATERIALS 





They are available under type num- 
bers 2N2075 to 2N2082. Motorola 
Semiconductor Products Inc., 5005 
E. McDowell Rd., Phoenix 8, Ariz. 

Circle 666 on Page 19 


Silicone Resins 
have metal fillers 


New silicone resins, designated Epo- 
cast H-1759 systems, are basically 
rubberlike in character, due to sili- 
cone-resin structure. Materials can 
be used at both very low and very 
high temperatures to fulfill design 
requirements of aircraft, electron- 
ics, missile, construction, nuclear 
radiation shielding and consumer 
products. Among the products 
available are lead, bronze, steel, 
copper, and aluminum-filled _ sili- 
cones. Furane Plastics Inc., 4516 
Brazil St., Los Angeles 39, Calif. 
Circle 667 on Page 19 


Ball-Bearing Screw Assemblies 


provide high 
load-carrying capacities 


New ball-bearing screw assemblies 
limit the travel of the nut at pre- 
determined positions, with continu- 
ing rotation of the _ ball-bearing 
screw. Freewheeling action was ac- 
complished previously by provid- 
ing pin stops in the screw at each 
end of the desired nut travel, and 


a simple torque limiter secured to 
the nut. With new design, three 
washers, two steel and one nylon, 
replace each stop-pin and eliminate 
danger of breakage. Assemblies pro- 
vide high load-carrying capacities. 
Mechanical efficiencies range from 
(Please turn to Page 258) 
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With our 

adjustable speed drives, 
digital control and 
instrumentation- 

we can automate 
practically 

anything! 


clin 


corporation g 


Dynapar is the electronic subsidiary of The Louis Allis Co. We make a full line of 
transistorized digital devices for high-speed counting, measuring, and control. 


Information on any of these products can be obtained from your local Louis Allis 
District Office — which is listed in The Yellow Pages under ‘‘Electric Motors.”’ 


Draw Process 
Indicators Controllers 


DD-223 


DYNAPAR CORP., 459 E. STEWART ST., MILWAUKEE 1, WIS. A subsidiary of The Louis Allis Co. 
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New product news from Louis Allis nororucsen 


NOW...Louis Allis offers 
DY NAPAR* Digital Control Systems! 


Louis Allis can supply accurate digital 
controls designed to industrial standards for 
a wide variety of continuous process lines 





For any production process, Louis Allis can furnish not only motors, drives, 
and controls, but also digital monitoring equipment to provide visual readout and 
process control signals. 


The answer is DYNAPAR* Digital Control — a highly accurate digital 

logic system that can count, measure, totalize, indicate, time, or control depending 
on the requirements of the application. Digital systems are ideally suited for 
high speed counting — accurate measurement of speed and draw — automatic 
cutting-to-length — automatic positioning — and many other applications. 


Dynapar’s digital devices utilize precise pulses, and eliminate the drift inaccuracy 
inherent in magnitude-measuring analog systems. There’s no need for constant 
calibration or adjustment. Pulses are reliably provided by rugged ROTO- 
PULSERS, highly stable sensing and pulse generating devices — visual indication 
is obtained by easily-read luminous direct numerical readouts. Control functions 
are accomplished by a variety of special devices tailored to specific operations. 
All DYNAPAR equipment features the most modern solid-state transistorized 
circuitry to provide long-life operation without maintenance. 


Investigate to see how Louis Allis-Dynapar equipment can increase production 
and cut waste by automating your process. Call your local Louis Allis District 
Office, or write to The Louis Allis Co., 459 E. Stewart St., Milwaukee 1, Wis. 


*Dynapar Corporation is the electronic subsidiary of The Louis Allis Co 


MANUFACTURER OF ELECTRIC MOTORS AND ADJUSTABLE SPEED DRIVES 


LOUIS ALLIS 
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EAEAUTOMATIC CONTROL 


Dial chart 
{Visible indication) 


“\ 


vy \ 
——— 


Even batance (1 to 1 ratio) \ 


RRS, 


Transfer mechanism 





Electronic 
amplifier 


t 

et a tie Projecting lens 
light _— i 
source Indicator with binary coded reticle 


CLASSIFICATION OF ITEMS BY WEIGHT GROUPS 


eA SIRENS: G egaleay 


OPERATION OF counters ff1/2/3/4/5/6]J 





Power relay 





ACTUATING SIGNALS, 
AUDIBLE AND VISUAL [__—{}- 


Power reloy 


Power relay 


RECORDING WEIGHT DATA 


Power reloy 


This weight-sensing principle 
may solve your design problem 


If your product involves automatic control — processes, quality or 
costs — the Exact Weight principle of weighing or measurement of 
force may help solve your problem. 

This precision weighing system, using photodiodes arranged to read 
deflections of a light beam, automatically supplies electrical output 
signals for a variety of sorting and control devices. Today, the Exact 
Weight principle is being used for positive control of basic operative 
functions in many types of automated machines including packaging, 
metalworking, textiles and plastics weighfeeders. 

Send us your application requirements — or any weighing problem. 
Our engineers will gladly cooperate with you and make recommenda- 
tions for the most economical solution. 


NEW REFERENCE MANUAL 
Here is a source of helpful design 
ideas showing various applications 
of weight sensing used in control 
functions. It is available free. 
Write for your copy today. 


THE EXACT WEIGHT SCALE CO. 
925 W. FIFTH AVE., COLUMBUS 8, OHIO 
In Canada: 5 Six Points Road, Toronto 18, Ont. 


Circle 344 on Page 19 


NEW PARTS AND MATERIALS 





(Continued from Page 255) 


90 to 95 per cent, and there is no 
tendency for the units to creep un- 
der load. Actuators are suited for 
overload protection or for accurate 
positioning. Also, they can be used 
as holding devices, forward-stop- 
reverse systems, or stepless-control 
units. Saginaw Steering Gear Div., 
General Motors Corp., Saginaw, 
Mich. 

Circle 668 on Page 19 


AC Gear Motors 


in hysteresis-synchronous 
and low-slip induction units 


Fractional-horsepower ac gear mo- 
tors are available in hysteresis-syn- 
chronous and low-slip induction 
types. Induction type provides a 
torque range to 300 oz-in. at 1 
rpm. Hysteresis-synchronous type is 
available in a frame diameter of 2 


in. and induction type is available 
in 134, or 2-in. diam frames, Lengths 
of the units vary from 31, to 6 in., 
depending on application specifica- 
tion. Ashland Electric Products Inc., 
32-02 Queens Blvd., Long Island 
City 1, N. Y. 

Circle 669 on Page 19 


Flow-Divider Valve 


with locked stops to provide 
10 calibrated rates to 60 gpm 


Model 131089 large capacity, ad- 
justable flow-divider valve, with 
lever-operated flow control, simpli- 
fies control of hydraulic systems re- 
quiring a variable rate of fluid flow 
from one fixed-displacement pump. 
Lever-controlled orifice can be ad- 
justed to provide optimum rate of 
flow to meet specific conditions. 
Positively locked stops provide 10 
calibrated rates up to 60 gpm in 
addition to shut-off position. Fluid 
in excess of the amount delivered 
to priority port can be used to op- 
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Some Ideas 


The stone tablet and chisel were pretty 
widely used writing and drawing instru- 
ments in their day. 


But they don’t command much of a follow- 
ing any longer. Like so many tools of the 
past, they gave way to better methods of 
portraying information. Some of these 
methods occurred by accident, some were 
developed by experts to serve specialized 
needs. Three good examples of the latter 
are described here. 


A Couple of “‘Better’’ Pencils 
When polyester drafting film first came 
into use, it was found that standard 
graphite pencils with clay binders, while 
fine for paper, smudged too readily on film. 


So a new kind of pencil was needed—and 
developed. It was called the Duralar. With 
both binder and color agent made entirely 
of plastic, Duralar deposited a black, dense 
line on film, which could neither be 
smudged nor washed away. 


But since washability is not the touchstone 
of every drafting operation, K&E went a 
step further. Result —the Ruwe pencil. 
Having all the “fine feel” and erasibility 
of graphite, on both film and cloth, the 
Ruwe deposits a blacker, denser line than 
graphite, with the smudge resistance the 
old graphite pencil could not provide. 


Here’s why: the Ruwe pencil is graphite, 
but with a plastic binder instead of clay. 
Color coded in five degrees of hardness 
from 2S to 6S, Ruwe is available in wood 
pencils and leads. More good news is that 
Ruwe is now available in 2S and 3S hard- 
nesses for fine-line automatic pencils as 
well. The lead is just .036” in thickness — 
ideal for free-hand lettering. 


It’s interesting to note, that since the in- 
troduction of Ruwe, other plastic-graphite 
pencils have been placed on the market. 
If you're interested in testing the original 
we'll send free Ruwe pencils to you — just 
send the coupon. 


Now You See 'em...Now You Don't 
For engineering drawings, or freehand 
sketches, K&E Guipe Line*™: tracing pa- 
pers, cloths and films make light work for 
you — by making light work for you. The 
light blue cross-section lines are visible to 
the eye, but will not reproduce on your 
diazos or blueprints. Other companies 
make similar products but here’s the im- 
portant K&E contribution: GuIDE LINE is 
now available in the widest variety of 
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for your file of practical information on 
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drafting and reproduction | 
L____—_— —_—- KEUFFEL & ESSER Co.-———-—-—-—-——-4 


drafting media ever. Specifically: ALBAN- 
ENE” and CRYSTALENE® 100% rag stock 
tracing papers, PHOENIx® water-resistant 
tracing cloth and HERCULENE® polyester 
base drafting film. So whichever sheet you 
use, odds are it’s available in GuIDE LINE 
first. 


We especially recommend Guide LINE 
products for accurately guiding freehand 
work such as plant layouts, organization 
charts, electrical diagrams, etc. Your free- 
hand work actually will look more like a 
finished detail than a sketch. And confi- 
dential notes will drop out too, if written 
or typed in special colors. 

Available in a wide variety of grid sizes, 
GuIpdE LINE comes in rolls or pads on 
ALBANENE and CRYSTALENE, in rolls on 
PHOENIX and HERCULENE, and can be sup- 
plied with your own title block or special 
heading. 

Send for some free samples and the GUIDE 
LinE brochure. 


Through The Looking Glass 
No more “Alice in Wonderland” wander- 
ing about when you want to locate the 
graph sheet you need for a specific job. 
Reason — K&E graph sheets now are pack- 
aged with a new “looking glass” — A time- 
saving visual package. This unique pack- 


age has a window in the front so you can 
see the sheet inside. This is a boon, espe- 
cially if you use a wide variety of graph 
sheets. Apart from the packaging, we've 
done a few other things to make graph- 
sheet selection easy and infallible. 

Every user of graph paper puts it to a 
different task. So we have put together a 
complete line of graph papers, one or more 
of which will almost certainly meet your 
particular requirements. As a matter of 
fact, odds are 1000 to 1 that we already 
make and sell the sheet you require. In the 
event that we don’t, we'll work with you 
to create it. 

And we bend over backwards to make sure 
every sheet with the K&E symbol more 
than does its job. To insure accuracy of 
performance, every K&E graph sheet ever 
made was printed from precision-engraved 
plates by the letterpress process. The paper 
used—translucent or opaque—has at /east 
50% rag content — 100% in some cases. 
And before any of it ever gets to the 
printer, it undergoes extensive examination 
in our quality control labs. 

There is a lot more we could tell you about 
K&E graph sheets. We have prepared a 
selection guide for your use. If you'd like 
to have one, it’s free, along with some 
sample sheets in the new visual package. 
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“RELATIVE MARKET ACTION 
{individual Group in Relation to 540 Stocks) 
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12,300 variables at a glance. Here’s a typical stock market chart used to study relative market 
action. Center line is market behavior of 540 stocks over 20-year period. Two basic stock 
groups of 25 and 50 individual stocks, averaged, are plotted against market (figured at zero 
per cent). Resultant chart shows all-important slope of curve which — far more than gross 
increases — tells the story of the stocks’ vitality. No list of statistics, no matter how exhaustive, 
could give the relative interactions shown here. This picture is possible only with a graph. 


KEUFFEL & ESSER CO.., Dept. MD-9, Hoboken, N. J. 


Please send me free: 
[] Ruwe Pencils 


Name & Title 
Company & Address_— 
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(J Guive Line™™: Brochure and Samples 
(1 Graph-paper Selection Guide and Samples 
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erate another completely independ- 
ent system at high or lower pres- 
sure with no effect on the con- 
trolled system. Unit handles all 
standard mineral-type hydraulic 
fluids at temperatures to 250 F. Hy- 
draulic - Electronic Div., Fawick 
Corp., 9919 Clinton Rd., Cleveland 
11, Ohio. 
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— solves Cap Screws 
MOURA i. lengths from 


sealing problem in 6 to 30 in. 
Heavy-duty, high-tensile-strength 


G 7 i DB) Ee DB) cap screws are available in diameters 


from 9/16 to 31% in. and lengths 


SS) 1 ee ee ioc sirength for Supertanium cap 





screws is 160,000 psi. Corrosion-re- 
sistant finish permits easy removal 
of the cap screws for machine main- 
tenance. Premier Industrial Corp., 
4415 Euclid Ave., Cleveland 3, Ohio. 
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Adjustable-Speed Drive 


for applications with power 
requirements to 5 hp 


Tru-Speed hydraulic adjustable- 
speed drive unit provides an infi- 
Morganite PY7 Seals provide high reliability in this missile appli- nitely adjustable output-shaft speed 
cation where premium performance is essential due to severe environ- from a constant input speed. Output 
mental conditions. Combustion gases at 900°F are on one side, oil at speed is controlled throughout en- 
low temperature on the other. Speed is 3600 R.P.M., face load 20 Ibs. 


and mating surface is stainless steel. = by a control valve that 


regulates the flow of oil in the pow- 
Specify Morganite for all seal requirements. Ask Morganite engi- er and speed-transmitting compo- 
neers for a recommendation on your specific applications. Morganite nent of the hydraulic unit. Initial 
seals assure longer life in the presence of grease, searching liquids, cor- 
rosives, high pressures and high temperatures. Call or write for com- 
plete data, today — please address inquiries on company letterhead. 


FOR OVER HALF A CENTURY... 
3314 48th Avenue, 
Long Island City 1, 
New York 


In Canada: 


Manufacturers of Fine Carbon Graphite Products including Mechani- Morganite Canada Ltd., 
cal Carbons, Motor and Generator Brushes, Carbon Piles, Current Toronto 

Collectors and Electrical Contacts — Distributors of 99.7% Pure 

Al20; Tubes, Crucibles and Crusilite Electric Heating Elements. 
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“AND 
THEN 
HE 
KEY 
AME 


LOOSE... 


“Well, the key broke a window—it could have killed someone. A shaft was scored . . . the 
loss of drive power resulted in a loss of material . . . over $1,000 . . . we had to postpone 
deliveries 4 days.”’ Frankly, this plant manager had it rough . . . though it could have been a 
lot worse, too.. But he could have avoided the trouble completely by using Worthington 
sheaves that have the Two Golden Screws. 

The Golden Clamp Screw at the left is an exclusive Worthington feature that locates and 
locks the hub securely on the shaft, permitting you to tighten the set screw without distorting 
the hub. And note that the two-piece hub-and-rim design simplifies installation. You install one 
piece at a time—or change sheaves without disturbing the hub or affecting the alignment. 





The Golden Screw on the right is the set screw sit eae _ 


that turns down to lock the key securely in place. = rs iy osm 


It prevents potentially damaging key drift. There’s | 
no extra cost for the set screw but it is worth its \ @. 
weight in gold for the safety it provides. : Nir 

These Worthington hubs are standard in three 
major Worthington drive systems: the new, 
money-saving, more compact Multi-Wedge Drive; the standard Multi-V Drive and the 
Positive Drive. Ask for one or more of the “how-to-figure-it” design manuals shown here. 
Your local Worthington distributor stocks these products. He’s listed in the Yellow Pages. 
Or write Worthington Corporation, Section 79-42, Oil City, Pennsylvania. 






































Multi-V Multi-Wedge Positive Drive 





WORTHINGTON 


PRODUCTS THAT WORK FOR YOUR PROFIT 
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TYPE G 
CLOSE-COUPLED 
CENTRIFUGAL 


CUT PUMP COSTS 


USE CENTRI-PAC PUMPS 


CAPACITIES TO 400 GPM f HEADS TO 150 FEET 


AVAILABLE IN A VARIETY OF PACKAGED SIZES 


AIR CONDITIONING EQUIPMENT / CIRCULATING SERVICES / GENERAL SERVICES 


LOWER IN COST... made possible by standardization of most popu- 
lar sizes packaged and stocked for immediate off-the-shelf shipment. 
EXTREMELY COMPACT ...close-coupled design saves valuable 
space and is more easily installed. 

HIGHLY EFFICIENT. . . low horsepower requirement means less initial 
cost and lower operating expense. 

EASILY MAINTAINED... pump can be completely disassembled for 


inspection and repair without disturbing the piping. 


QUALITY CONSTRUCTION ... bronze fitted, mechanical seals, drip- 
proof NEMA rated motor with stainless steel shaft and built-in overload 
protection, and cast bronze impeller keyed and locked in position. 

SMOOTH, QUIET OPERATION ...low NPSH meets critical suction 


conditions, 


You may also select from a complete line of horizontal or vertical mounted 
; I 
pumps and flexible-coupled pedestal-mounted pumps engineered to your 


specific requirements, 


A 


Ur 


262 


WRITE FOR BULLETIN 117 PKG 
URORN AURORA PUMP vision ‘ 


THE NEW YORK AIR BRAKE LhAL Lae (TY 
800 LOUCKS - AURORA, ILLINOIS 


LOCAL DISTRIBUTOR IS LISTED IN THE YELLOW PAGES OF YOUR PHONE BOOK 
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model is suitable for applications 
with power requirements to 5 hp. 
Unit has stationary aluminum hous- 
ing with integral foot-type mount- 
ing brackets. Log-Master Services 
Inc., 402 E. Randolph, Enid, Okla. 
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Swivel, Rigid Casters 


in wheel diameters 
from 4 to 12-in. 


Floor-protective, high-capacity swiv- 
el and rigid casters are equipped 
with Duralast polyurethane tread 
wheels. Wheel diameters range 
from 4 to 12 in. and tread widths 
from 1//. to 4 in. Wheel capacities 
range from 500 to 4000 Ib each. 
Wheels outwear ordinary rubber. 


Tread material is a _ synthetic 
urethane elastomer that resists cor- 
rosion and is noiseless, nonmarking, 
and impervious to oil, brine, and 
most solvents. Hamilton Caster & 
Mfg. Co., 1700 Dixie Highway, 
Hamilton, Ohio. 
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Electronic Timers 


offer time delays to 60 sec 


Crystal-case timers are used wher- 
ever reduced weight and volume, to- 
gether with high accuracy and re- 
liability, are important considera- 
tions. Microminiature units em- 
ploy a solid-state, multistage, sili- 
con-transistor timing circuit. Her- 
metically - sealed timer package 
weighs 0.8 oz and measures 1.0 x 
0.8 x 0.4 in. Accuracy rating is 
+10 per cent of nominal time de- 
lay. Temperature range is —55 to 
+125C. Units resist vibration of 
20g to 2000 cps and shock of 100g 
for 11 millisec. They meet or ex- 
ceed all applicable requirements of 
MIL-E-5272B and MIL-E-5400C. 
Both fixed and adjustable time-delay 
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At Lamb Electric...Engineers with FHP motor 
“know-how’ solve intricate design problems 


At Lamb? every fractional horsepower motor design problem 
is special. Because the problems are special, Lamb engineers 
funnel their years of ““know-how”’ into each intricate project. 
The result: unusual benefits for you. 


Fractional horsepower motors from Lamb incorporate the 
best possible design, flexibility, and production economy. 


If you have a special motor problem... here’s what you can 
expect from Lamb. Into the design goes years of experience 
in power components for aircraft, domestic and industrial 
products. Out of the design comes a personalized motor that’s 
dependable, smooth and efficient. 


Circle 349 on Page 19 


Cost-wise, you’re way ahead, because Lamb Motors are 
mass-produced at the most favorable cost. 
Write today for descriptive folder. Or ask to have a District 


Engineer call and set up a personalized ‘“‘Motor Conference”. 


THE LAMB ELECTRIC COMPANY : Kent. Ohio 


A Division of American Machine and Metals, Inc. 
In Canada: Lamb Electric— Division of Sangamo Company, Ltd. 
Leaside, Ontario 


mb Electric 


rractionat worserower MOTORS 


Divisions of American Machine and Metals, Inc., New York 7, New York TROY LAUNDRY MACHINERY 
RIEHLE TESTING MACHINES * DE BOTHEZAT FANS * TOLHURST CENTRIFUGALS * FILTRATION ENGINEERS ° FILTRATION FABRICS 
NIAGARA FILTERS * UNITED STATES GAUGE * RAHM INSTRUMENTS * LAMB ELECTRIC CO. * HUNTER SPRING CO. * GLASER-STEERS CORP. 
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GENERALS? PURPOSE PROTECTORS 
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Eliminate special sizes...fit more accurately! 


S. S. White General Purpose “GP” Plastic Protectors are an 
improved way to protect your products during manufactur- 
ing, shipping and storage. 

Each GP protector can be used as either a cap or a 
plug on all machine screw threads, pipe threads, and tubing 
in a range from 4” to 244”... with an accurate, engineered 
fit. GP protectors eliminate special sizes and fit better! 

“GP” protectors are made of a special grade of elastic 
polyethylene that cushions shock and is unaffected by oils, 
greases, acids and other common solvents. They have a “‘stay- 
put” fit, yet they are easy to grip for a quick, non-shredding 
removal. 

Start now to put an end to customer complaints about 
damaged equipment. Use low cost GP protectors! 


WRITE FOR BULLETIN 6104-GP 
Complete details 


Abhi PLASstTics /™= 
DIVISION < 


Dept. 4P, 10 East 40th Street, New York 16, N.Y. 
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periods can be specified from 0.050 
to 60.0 sec. In the adjustable types, 
minimum time adjustment range is 
from 3.0 to 60.0 sec. Standard 
units are designed for 28 v dec in- 
put. Tempo Instrument Inc., 
Hicksville, L. I., N. Y. 

Circle 674 on Page 19 


Pressure-Sensitive Nameplates 


are available in 
new materials 


Allied - Imperial _ pressure - sensitive 
nameplates and decorative trim are 
heat stamped, embossed, _ silk 
screened, and die-cut in many ar- 
rangements, New materials include 
metallic and clear Mylars, vinyls, 
aluminum foils, and wood and 
leather grains. Dept. 761-A, Allied 
Decals Inc., 20700 Miles Ave., Cleve- 
land 28, Ohio. 

Circle 675 on Page 19 


Organic Friction Material 


controls brakes and clutches 
at temperatures to 1000 F 


Style 160 organic friction material 
almost completely eliminates fad- 
ing under high-temperature condi- 
tions. With the material, positive 
control of brakes and clutches is 
possible at temperatures to 1000 F, 
under conditions of high loads and 
fast cycling. Material is particularly 
suited to severe-duty service. It ex- 
hibits an average coefficient of fric- 
tion of 0.56 at 350 F, 0.62 at 600 F, 
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HOKE REPORTS ON FLUID CONTROL 





PRESSURE BY THE POUND...no matter how thin you slice it! 





Do You Have A 
Bomb In Your Lab? 


In the process industry, sampling 
cylinders are occasionally referred 
to as bombs. In recent months, this 
misnomer has been, unhappily, 
pretty close to the truth. Some mili- 
tary surplus, low carbon steel, two- 
piece cylinders have found their way 
into industry and have been used 
beyond their rather limited capabili- 
ties. Unfortunately, several serious 
accidents have spotlighted this use 
as a very real safety problem. 


Since sampling is such a serious 
business, we have perfected, for 
maximum safety, a seamless, one- 
piece cylinder. This unabashed dec- 
laration of excellence has sound 


basis in fact — the entire cylinder is 
formed from a single piece of seam- 
less type 304 stainless steel tube. To 
quell the qualms of process men, 
sample contamination is practically 
nonexistent, and the cylinder resists 
destruction from most corrosives. 


As a further safety guarantee, all 
standard sampling cylinders are 
fabricated to meet ICC and other 
safety regulations. Standard cylin- 
ders are available at pressures to 
1800 psi (10 ml. to 1 gallon), but 
higher pressure cylinders can be had 
on special order. 

If you’d like additional information 
on Hoke cylinders, plus a detailed 
paper on the various methods of 
collecting samples from process 
lines, drop us a line. We'll also 
include details on special cylinder 
valves, outage tubes and other 
cylinder accessories. 
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One trouble with doing something bet- 
ter is that it’s hard to stop. This time, 
we’ve come up with a new line of pres- 
sure regulators. We made them for the 
technically oriented who have devel- 
oped high standards and for the penu- 
rious purchaser who wants something 
for (almost) nothing. 


One, tagged as the 680 Series, is a 
highly stable single stage regulator 
with something for just about every- 
one. The core of this regulator is its 
control accuracy of 2% at flows to 
2000 SCFH. Two models are avail- 
able. One delivers 0 to 40 psi and the 
other 0 to 140 psi and both can handle 
inlet pressures up to 3000 psi. Use 
them on any gas compatible with 
2024-T4 aluminum alloy, neoprene, 
polyurethane and Buna-N. 


If what we’ve said sounds good so far, 
but still won’t solve your problems, 
read on. 


We've built a reg- 
ulator specially for 
corrosive gases 
and atmospheres. 
Available in either 
all monel or all 
stainless steel con- 
struction, we call 
it the 640 Series. 
Spec sheets on this 
can be had by marking an “X” below. 


If you “X” the next box, you'll get 
a package of useful information on a 
special regulator that will handle de- 
livery pressures up to 4500 psi with 
very high control 
accuracy. This is a 
2 stage spring and 
dome loaded regu- 
lator and we claim 
that a 50% change 
in inlet pressure will 
not change the de- 
livery pressure more than 2%. Opera- 
tion is simplicity itself. For no par- 
ticular reason, we call this the 920 
Series. 


Skeptics should send for all of this 
information. 
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61 You'd be surprised at some of the screwball ways 
our valves have been used (to decided advantage, of 


PRODUCT course). Hoke distributors are armed to their maxillary 


third molars with this method madness and will re- 
design your systems with new Hoke products at the drop 
of a postcard. Check the PRODUCT PARADE Box. 








Hoke’s Performance Guarantee— Every Valve Leak-Tested! 


HOKE INCORPORATED 


91 Piermont Road, Cresskill, N. J. 


Send me complete information on the Hoke products checked below: 


NAME 


ceil OO 





(CD 680 Series Regulator | 
() 840 Series Regulator | 
(0 920 Series Regulator | 


() '61 Product Parade ADDRESS 
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(C0 Sampling Cylinders 


STATE 





(CD Complete Catalog 
GC561 cary 


SEE OUR CATALOG IN SWEETS PRODUCT DESIGN FILE 
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SPHERCO 


BEARINGS 





and 0.53 at 


facings, 
industrial 


factured in blocks, 
sheets suitable for 
plications. 


40th St., New York 16, N. Y. 
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Needle Bearings 


in eight new sizes 


new sizes of Thin-Shell 
needle bearings bring the total to 
22 sizes with 3% to 13%-in. bores, in- 
cluding 12 different bore sizes. Bear- 


| ings feature spherical-end needle 


If you have applications involv- 
ing linkage or transfer of motion, 
SPHERCO Bearings can supply 
your needs in a wide variety 
of materials with a quality that 
will give you top performance 
under normal or high tempera- 
ture conditions. | 


BTS 
Series 


SBG 
Series 


TR-N 
TR Series 


TRE 
TRE Series - 


a 


Forged One-Piece 
Control Link 


WRITE FOR BULLETIN 560 


STPITETRICTg 


A PRODUCT OF 
SEALMASTER BEARING DIVISION 
STEPHENS- ADAMSON MFG. CO 


18 RIDGEWAY AVE. « AURORA, ILL. 


Circle 352 on Page 19 
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rollers in a simplified precision- 
steel shell. Sizes range from 1/4 to 


114-in. width, and 9/16 to | 11/16- 


| in. OD. All sizes exceed require- 
| ments for operation at speeds to 


6000 rpm. Kaydon Engineering 
Corp., Muskegon, Mich. 
Circle 677 on Page 19 


| Glass Capacitors 


are suited for airborne 
and space applications 


Addition of two new _ models, 
CYFM-20 and CYFM-30, com- 
pletes a full line of environment- 
proof glass capacitors. CYFM-20 
has capacitance range from 560 to 


3300 pf at 500 v and 3600 to 5100 | 


pf at 300 v. Capacitance range of 
the CYFM-30 is from 3600 to 6200 
pf at 500 v and from 6800 to 10,- 
000 pf at 300 v. Capacitors are 
made of alternate layers of con- 
ductor and glass dielectric, fused 
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1000 F. The rigid, | 
molded material is tan in color, and | 
contains zinc particles, It is manu- | 
and | 
ap- | 
Johns-Manville, 22 E. | 
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A HEXSEAL’ 


HEXSEALS are modular external seals. 
They fit onto switches, potentiometers, 
circuit breakers and lighted push- 
buttons. 


We also make: 


¢ SEELSKREWS® 
e SEELBOLTS® 
e SEELRIVITS® 
e SEELTHREDS® 


SELF- 
SEALING 
HARDWARE 





APM PRODUCTS MEET 
ALL APPLICABLE MIL SPECS. 











Our list of modular seals is just too long 
for this ad. Let us send you our Catalog 
No. 359B. 


*Trade Mark 


Write or call: 


MISS RIVA SOLINS 


A.P.M. corp. 


41 Honeck Street, Englewood, N. J. 
LOwell 9-5700 
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Here’s how wesster puts new 
efficiency in hydraulic power 


We cut this new JE series pump in half to show you why Webster design 
tops competition in overall efficiency. Specifically, the JE saves horse- 
power, slashes operating costs, delivers dependable and trouble-free 
service. 

It's the result of this combination of advanced features....(1) 
pressure-balanced wear plates for high volumetric efficiency and to 
prevent clearance changes due to heat; (2) needle bearings for power- 
saving, anti-friction operation; (3) one piece gear and bearing journal 
units to assure minimum deflection and proper alignment on both drive 
and idler assembly; (4) free-floating internal spline drives to eliminate 
key failures; (5) thrust bearing on drive shaft to absorb compound 
driving thrusts; (6) double lip seal on drive shaft for added protection 
against seal failure and dirt. 

The Webster JE series pump is a heavy-duty, big power unit built 
to meet the needs of the mobile industry. It is trim and compact to fit 
into tight quarters, attaches with a choice of mountings. Your Webster 
Electric representative has complete specifications and data — or write 
direct for engineering detailed sheet HY1-1. 

Circle 354 on Page 19 
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JE SERIES PUMPS 


Shaft seal: double lip type 

Drive: direct, gear or belt 
Capacity: 10 sizes—5 to 40 gpm 
Pressures: to 2000 psi 
Operating Speeds: to 2400 rpm 
Porting: side (std.) end (opt.) 
Mounting: SAE Type A (std.) 


OIL HYDRAULICS DIVISION 


WEBSTER ELECTRIC 
RACINE-wis 


New principle assures 


ACCURATE 
COUNTING 


and trouble-free long life 


Atcotrol 
310 


automatic 
reset 


Impulse 
Counter 


Utilizes an entirely new type impulse motor assur- 
ing better accuracy, long life and dependability. 
Requires a pulse of only 50 milliseconds duration. 
Standard ranges: 1-40, 2-120, 4-240, 5-480, and 
10-960 counts at 500 counts per minute. Cascade 


arrangements permit higher counts. 


Other ATCOTROL Counters 


PUSH BUTTON IMPULSE COUNTER + 311 

Manual push-to-start button, automatic reset. Five ranges available: 1-40 
+ 0; 2-120 and 4-240 by + 1; 5-480 and 10-960 by + 2. 10 amps at 115v 
a-c. % amp at 115 v. d-c. For batch process control and fluid metering 





AUTOMATIC RESET REVOLUTION COUNTER + 307 

Count ranges from 0-12 to 0-240,000 revolutions for use on linear measuring 
devices. winding machines and batch liquid controls: applications where 
rotating shaft or gear energizes counter 





PUSH BUTTON REVOLUTION COUNTER - 312 

Opens or closes a circuit after completing dial set number of shaft revolu- 
tions. Automatically resets. Start button on front knob actuates batch or flow 
control, piece counting. etc 





Quick Delivery —for your convenience, 
stocks of ATC Counters and Timers are main- 
tained in principal cities for off-the-shelf delivery. 


AUTOMATIC TIMING 
& CONTROLS, INC. 


KING OF PRUSSIA 2, PA. 


A Subsidiary of American Manufacturing Company, Inc. 


Export Department: 1505 Race St., Philadelphia 3, Pa. 


In Canada: Interprovincial Industries, 
5485 Notre Dame St., West, Montreal 30, Quebec 
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into impervious monolithic units 
and equipped with weldable leads. 
Capacitive element is frozen in 
glass. Capacitors are suited for air- 
borne and space applications. Corn- 
ing Glass Works, Corning, N. Y. 

Circle 678 on Page 19 


Speed-Reduction Unit 


for use with 
small-hp motors 


Spur-gear speed-reduction unit for 
use with small-horsepower motors 
is equipped with a belt and pulley. 
Designed to operate on a polyphase 
motor, Barnesdril speed reducer can 
be used on a 110-v, single-phase 
motor. Reducer provides ratios of 
450:1 with a 1750-rpm motor and 


a 1:1 pulley ratio, and a 900:1 re- 
duction with a 1750-rpm motor and 
a 1:2 pulley ratio. Wide range of 
reduction ratios is available. Unit 
can be mounted either vertically or 
horizontally. Model shown has a 
standard foot-mounted motor with 
an initial V-belt drive. Speed Re- 
ducer Div., Barnes Drill Co., 814 
Chestnut St., Rockford, III. 
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Tube Fitting 


for vacuum or 
pressure applications 


Swagelok KayZee tube fitting con- 
sists of a brass tube-fitting body 
with Zytel ferrules and a_ brass, 
knurled nut for finger-tight, leak- 
proof assembly with polyethylene 
tubing for vacuum or pressure ap- 
plications. Fitting incorporates a 
wrench pad on the knurled nut to 
permit use of a wrench if desired. 
It provides a leak-tight seal on tub- 
ing of all wall thicknesses without 
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New “Product Improvers” 


Since silicones can improve the quality 
of many components you buy, it may 
pay to pass on your silicone savy to 
your suppliers. For example, silicone 
additives can make a big difference in 
the quality of plastisol coatings and 
polyurethane foams — two materials of 
considerable promise in the product 
design field. Here’s how — 


Plastisol Coatings—Is the coating uneven 
or wrinkled? Does it have pinholes or 
Weak spots allow to 
penetrate ... exude rust discoloration .. . 
eventually chip off or flake away to expose 
bare metal. Why tolerate this unnecessary 
problem when your supplier can eliminate 
it by including Dow Corning Silicones in 
his formulation? 


cavities? moisture 


speed deaeration prevent 
. cause plastisols to flow faster 


Silicones 
bubbles . . 
and more evenly. 
thinner, lighter coatings free of cavities, 
pinholes and other weak spots. In many 
products such as furniture coverings and 
bushings, silicones give added ‘“‘slip”, 
improve mar and scuff resistance. 


Silicones make possible 


Both dishes were filled at the same time with 
the same plastisol solution, but a silicone 
additive was added to the solution before it 
was poured into dish at right. Note the ab- 
sence of bubbles (entrapped air) in this dish. 


Polyurethane Foams—-Whether you use 
rigid or flexible foam — silicone additives 
can prove invaluable in helping your fabri- 
cator supply you with a high quality, low 
density foam that has uniform cell struc- 
ture, time after time that is free of 
partial fills, blowholes and other defects. 


Your supplier will find Dow Corning sili- 
cone additives are economical, too, because 


lower concentrations — up Cont. Pg 
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HASN'T STUCK YET! 


Q:‘“‘How to get stick-proof rubber 
rollers?” 


: “Make them of Silastic, the Dow 
Corning silicone rubber”, according 
to design and development engi- 
neers in the Ozalid Division of Gen- 
eral Aniline and Film Corporation. 


Ozalid produces the famous Transfer-a- 
matic copying machine for office and 
engineering use. During field tests of early 
prototype models, the sensitized side of 
copy paper sometimes stuck to the rubber 
rollers that squeeze off excess developer 
solution as the paper emerges from the 
bath. The torn paper 
jammed machine. The problem was espe- 
cially after the rollers had dried 
during periods of idleness. 


result was or a 





acute 


Here’s how the Special Products Engineer- 
ing Group at Ozalid described their solu- 
tion: “On the recommendation of a Dow 
Corning sales engineer, we had some test 
made of Silastic. After installing 
on prototype models, we put the 
(and rollers) thru operational 
were much more severe than 
be. The squeegee 
rollers made of Silastic came through with 


rollers 
them 

machines 
that 


service 


tests 





actual would 


flying colors. 


“The sensitized paper stripped off these 
rollers without the slightest hesitancy — 


4 


8 


under all conditions tested. What’s more, 
neither the silicone rubber nor the devel- 
oper solution reacted on each other. And 
no discoloration of paper has been noted. 
As a result, Silastic rollers are now stand- 
ard equipment on all production model 
Transfer-a-matic machines.” 

Performance like this is typical of Silastic® 
the rubber that remains resilient 
and tack-free despite exposure to many 
fluids, chemicals, steam, heat, cold, and 
weathering. For more information about 
Silastic and a list of rubber companies 
manufacturing parts made from this sili- 
No. 241 


silicone 


cone rubber, circle 


MORE 





Dow Corning SILICONE MEWS Page 2 





Announcing New 
Customer Service 


A new customer service facility has been 
established by Dow Corning to render complete 
and comprehensive engineering service to end 
users and fabricators of parts made from 
SILICONE MOLDING COMPOUNDS. 





Dow Corning developed the first silicone molding 
compounds about 1948. Since then, our R&D 
people have produced several excellent mate- 
rials, noted for their resistance to high and 
ultra-high temperatures. Thanks also to out- 
standing physical and electrical properties, these 
compounds have gained specification in a wide 
variety of commercial and military applications. 
In recent years the performance demands placed 
on silicone molding compounds have become 
increasingly severe. To meet these more exact- 
ing requirements, we've turned more and more 
to custom compounding. 

This, plus the obligation we have to fabricators 
to help them mold these custom compounds, led 


t t us to the establishment of the new ASG (Appli- 
cation Service Group) Molding Compound facil- 
ity. For full information on Silicone Molding 


Compounds and the unique engineering service 


Taped TV lectures will become standard to produce a three-phase rectifier trans- available from Dow Corning, circle. . .No. 243 


classroom fare in hundreds of schools in former rated at 35 KVA, 400 cycle, t 
six Midwest states as Fall semesters supply the 16 KV high voltage perc 
get underway. Their point of origin: Total weight of 3 transformers and 
two airborne DC-6’s converted by West- mounts: 165 pounds. 


inghouse engineers into powerful, ; . 
P Buck Boost Transformer. Three of 


these units are wired together to pro- 
From 23,000 feet, the DC-6’s will send TV duce a three-phase transformer rated at 
signals having an effective range of 150 to 9 KVA. Total weight: 50 pounds. 
300 miles — many times the 60 to 70 mile 
An- . Filter Choke. Two units with a rating 


aerial, transmitting centers. 


range of ground based transmitters. 
of 14 henry at 3 amperes are used in the 


power supply. Total weight: 50 pounds. 


other advantage, each aircraft is capable 
of transmitting more than one lecture 


simultaneously on each of two channels. ue euies oni: Sencneix cnsiad ont is 
7 f re “€ & c 


With educators looking hopefully over weights given above include the weights 
their shoulders, Westinghouse engineers of the cooling ducts. 
have taken every precaution to assure the 


most reliable functioning of the complex Mr. Ray Lee, components design engineer | §S|LICONE ADDITIVES § ov.) 


telecast equipment. In this department, [°F Westinghouse Air Arm, estimates the 





to 25% less — produce consistently high 


they've , t f ‘orning Silicone insulated transformers weigh only : 
they've had a big assist from Dow Corning 7 “| quality foams with uniform cell structures. 


silicone insulation as a means of saving half as much as they would if they were 
weight, reducing bulk and building a high Class A insulated. They help appreciably | Why not suggest these silicone “product 
reliahilits Saas into power supplies. : in keeping down the total weight of the | improvers” to your suppliers? You'll get 
transmitting equipment ... provide the | better components . . . produce better 
ultimate in dependable operation. For | products. For more detailed information 
more information explaining why it will | about silicone additives for plastisols, 
1. Rectifier Transformer. Three single pay you to investigate Dow Corning sili- | circle . .No. 244. For details about poly- 
phase transformers have been combined cone insulation, circle . . . . No.242 | urethane additives, circle 


Among the items of equipment insulated 


with Dow Corning Silicones are: 





Dow Corning Corporation, Dept. 6921, Midland, Michigan SILICONE NEWS is published for design and development engineers by 
Please send me 241 242 243 «244 245 
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Cts 


the use of inserts. Sizes available 
from stock are for 14 and %-in. 





OD tubing. Crawford Fitting Co.,’ 


884 E. 140th St. Cleveland 10, 


Ohio. 
Circle 680 on Page 19 


Metallic Coating 


for expanded 
polystyrene foam 


Noninflammable metallic coating 
for expanded polystyrene foam, des- 
ignated Styro-Kote, contains no solv- 
ent and will not attack expanded 
styrene or collapse it, It forms a 
flexible, colored metallic skin which 
enhances the appearance of molded 
polystyrene. Material is easy to ap- 
ply by spray, brush, or roller coater. 
It is available in aluminum, gold, 
metallic red, blue, green, and yel- 
low, and is packaged in 55-gal 
drums and | and 5-gal containers. 
Adhesive Products Corp., 1660 
Boone Ave., New York 60, N. Y. 
Circle 681 on Page 19 


Gasoline Engines 
in either'2.5 or 3.5-hp units 


Tecumseh .VI and VII air-cooled 
gasoline engines for rotary lawn 
mowers and other garden equip- 
ment are two-cycle engines with 2.5 
and 3.5 hp, respectively. Mechan- 
ical flyball governor maintains op- 
timum operating speed of 3200 rpm. 
All components are close coupled 
to power head to eliminate har- 
monic vibrations and to provide 
ease of styling. Both engines are 
die-cast aluminum with bronze 


(Please turn to Page 274) 
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SIMPLEST HYDRAULIC ROTARY 
ACTUATOR A BACKHOE EVER HAD 


Objective: to design a hydraulic rotary actuator that would give 
rugged service when used to control horizontal positioning on 
a backhoe boom. Like all Houdaille designs, this must incor- 
porate top quality construction and high operating efficiency. 
Operating at 2250 p.s.i. the unit has a torque of 68,500 inch 


pounds with an angular travel of 220°. 


Result: Houdaille now can offer manufacturers of construction 
equipment a superior hydraulic rotary actuator designed espe- 
cially for backhoe installation. We are prepared to work on 
your rotary actuator problem too! Write us today. 


a 
ism INdustries, Inc 
type hydraulic equipment 5 e 


Buffalo Hydraulics Division * Dept. B * 537 E. Delavan Ave., Buffalo 11, N.Y. 
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How 


THE BROAD 
H-R LINE 


can pinpoint 
your needs, 
save you time 
and give you 


off-the-shelf 


savings. 


YOUR H-R POWER 


Jones herringbone 
reducers... 

Ruggedness and 

reliability, known 


throughout industry. 
Widest selection of sizes 


and ratios. Balanced design, 


rugged housing, 
heavy-duty bearings mean 
efficient, trouble-free 
operation, and longer life. 
Capacities to 1,672 hp. 
Bulletin J-100. 


Union ASA standard 
roller chain... 


Over 98 efficient, 
Union ASA standard roller 
chain transmits more 
horsepower in less space 
than many other 
mechanisms. Available in 
outstanding range of 
pitches and widths, ASA 
standard and ASA heavy 
series, and extended pitch. 


Bulletin RT-60. 


Jones spiral bevel 
speed reducers... 


Most-up-to-date 

design. Horizontal 

or vertical outputs. 
New, highly efficient right 
angle drives. Matched sets 
of high-hardness spiral 
bevel gearing, oversize 
bearings, alloy steel 
helical gearing. 

Capacities to 1,050 hp. 
Bulletin J-25. 


Roller chain 
attachments... 


An almost 
unlimited variety 
of unusual drive and 
conveying problems 
can be solved with 
standard or special 
attachments by 
Union Chain. 


Bulletin RT-60. 


Jones worm helical 
speed reducers... 


Heavy duty service. 
Applicable to a wide 
range of vertical drive 
requirements where 
medium to high speed 
reduction ratios are 
needed. Available in low 
speed shaft extension up, 
down, and double 
extended. Capacities to 
175 hp. 

Bulletin J-14. 


Union roller 
chain sprockets... 


Complete range of 

stock and special sprockets 
for all chain applications. 
Precision teeth, tough, 
durable body, proper 

tooth surface ae ol 
make for long life and 
economy. Available also 

in Taper-Lock bushings. 
Bulletin RT-60. 


TRANSMISSION SPECIALIST 
CAN SHOW YOU HOW... 


to select the ratio, capacity, and design closest to 
your needs . . . directly from H-R standard equip- 


ment... and at “off-the-shelf” savings. 


Another point in your favor: your H-R power trans- 
mission specialist is in the best position to help you 


select the right drive. He can recommend without 
bias, because the H-R line is one of the most com- 
prehensive in industry. Experienced in all phases of 
power transmission, he can be invaluable in helping 
you with your over-all drive problem. Important 
too, he has Hewitt-Robins service and reliability 
behind him! 


Availability? H-R warehouses, sales offices, and 
stock-carrying distributors spread a strategic net- 
work from Coast to Coast. There is a team of H-R 
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Jones shaft-mounted 
reducers ... 


Compact design for 
confined areas. High 
hardness gearing for long 
life. Double lip oil seals, 
anti-friction bearings, 
automatic overload 
mechanism, positive 
lubrication. Torque-arm 
for simple belt tensioning 
adjustment. Capacities 

to 40 hp. 

Bulletin J-19. 


Union ASA standard flat 
top roller chain... 


Now available in Delrin, 
(as well as other 

materials) reduces 
breakage and eliminates 
corrosion problems in 
many food, beverage, and 
pharmaceutical conveyor 
applications. Available in 
many combinations of 
chain and materials. 


Bulletin RT-60. 


power transmission specialists in your territory. ‘lo put 
them to work for you, just give your nearest Hewitt- 


a 


qt 


Jones in-line 
helical reducers... 


Standardized 
components, both in-line 
and right angle reducers 
to meet any drive 
requirement. 
Easy-to-change ratios. 
One-piece, cast housing, 
positive gear and shaft 
alignment, reliable 
oil-sealing. Capacities 

to 147 hp. 

Bulletin J-18. 


Union HB steel 
drive chain... 


At home in heavy duty 
service, such as cement 
mixers, cranes, shovels. 
Offset side-bar adds to 
flexibility. Hardened 
bearing for rugged wear. 
Pitches from 1.6" to 6.0". 
Average ultimate tensile 
as high as 420,000 psi! 
Bulletin A-4. 


Robins Sales Office a call. 


DUCERS 


Jones gearmotors . . . 


Horizontal or 
vertical, flange or 
foot-mounted. Two 
basic types: All-motor 
... has motor 
mounting bracket for 
foot-mounted motor. 
Integral... 
incorporates 
flange-type motor 
bolted directly to 
gearhead housing. 


Bulletin J-17. 


Union HB steel 
roller chain... 


Low ultimate cost 
in all types of 
elevating and 
conveying duty. 
Hardened alloy steel 
bushings, uniform 
wearing surfaces, true 
pitch accuracy, tight 
fit of pins anc 


bushings. Bulletin A-4. 


Jones power transmission 
components . . . 
Pillow blocks for 


heavy-duty service. 
Timken tapered roller 
bearings, two-piece, cast 
iron housing, shaft sizes 
from 1 15/16" to 9". 
Flexible couplings, gear 
tooth, fabric disc .. . 
V-belt drives . . . cut 
tooth gears . . . cast iron 
pulleys. Bulletins J-10A, 
J-16, J-23. 


Union apron 
conveyors ... 


Many types 
available. 
Union apron 
conveyors for 
bulk or 
packaged 
materials. 


Bulletin A-4. 


HEWITT-ROBINS 
DEPT. 9-61, 


Gentlemen: 
Please send me the following bulletins: 


Jones complete 
drive units... 


Safe, efficient special 
drives, feeder tables, car 
pullers, door, boom, and 
skip hoists. Feature 
rugged reliability of Jones 
speed reducers. Standard 
lines available or 
modifications of existing 
equipment at 
considerable savings. 


Bulletins J-11, J-22. 


Union “‘Made-to-order” 
chain... 


Meet unusual 
requirements. Union 
Chain Division of 
Hewitt-Robins, unlike 
many manufacturers, 
is able to design and 
produce special chains 
to meet special needs. 


Bulletin A-4. 


ameeme WRITE FOR TECHNICAL BULLETINS eupmssme 


STAMFORD, CONNECTICUT 


1oOo000o0o000 
(Hp) HEWITT-ROBINS ie + 3-14 i: 3-17 5-18 3 br - ba -! 


Signed Title 
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CONVEYOR MACHINERY AND BELTING e 
POWER TRANSMISSION e VIBRATING EQUIPMENT 
ENGINEERING SERVICES 


Address. 
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For instance, Crane Packing 
Company’s new Teflon products 
plant was especially designed 
to obtain the highest quality 
fabrication of this material and 
includes the very latest in 
extruding, molding, curing and 
machining equipment. Result: 
parts and components that re- 
tain all of Teflon’s outstanding 
electrical, mechanical, anti-cor- 
rosive, heat-resistant and other 
properties. 


Whether you get this quality de- 
pends on your selection of a fab- 
ricator. Why not i 
choose the best? 


Contact us about 
your requirements. 
Request Bulletin T-110. 


CRANE PACKING COMPANY 


6425 Oakton Street, Morton Grove, Illinois 
(Chicago Suburb) 
In Canada: Crane Packing Co., Ltd., Hamilton, Ont. 
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bearings on connecting rods and 
power take-off end of crankshaft. 
Standard equipment includes an 
automatic rewind starter. Lauson- 
Power Products Div., Tecumseh 


Products Co., Grafton, Wis. 
Circle 682 on Page 19 


Pilot-Light Bulb 
is small, 6-w unit 


New incandescent lamp for opera- 
tion on standard-voltage circuits is 
a 6-w unit, 1% in. diam and 1 7/16 
in. long, including candelabra screw 
base. Use permits miniaturization 
of pilot-light assemblies used on in- 
dustrial and electric equipment. 
Two separate 3-w, low-voltage, 
coiled tungsten filaments are con- 
nected in series. Lamp uses two 


4 ot, 
alee my 


\ 
| 


\ 
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mounts, one to support each fila- 
ment. It produces 36 lumens of 
light. Filament design spreads the 
light so that it can be used effec- 
tively with lenses of all colors in 
dial lights or other indicator appli- 
cations. Voltage rating is 125 v. 
Average life is 1500 hr. Large 
Lamp Dept., General Electric Co., 
Nela Park, Cleveland 12, Ohio. 
Circle 683 on Page 19 


Fluid Motors 


in speeds to 2000 rpm 
and pressures to 2000 psi 


MID vane-type fluid motors are of- 
fered in five models, producing 
maximum torques of 1249, 1719, 
1897, 2160, and 2345 Ib-in. at 2000 
psi. Units are furnished in speeds 
to 2000 rpm and pressures to 2000 
psi. Floating port plate construc- 
tion has a built-in shuttle valve 
which keeps the plate under uni- 
form pressure load, regardless of 
flow through the motor. Four-bolt, 





Coolant Pumps 


PRECISION 








oe 


e LAST LONGER 
¢ PERFORM BETTER 


ON YOUR MACHINES 


You get better performance from 
your GUSHER Coolant Pumps 
because they are precision built. 
The one piece shaft in GUSHER 
Pumps is electronically balanced 
to cut vibration to a minimum. 
Ball bearings are pre-lubricated, 
no seal or packing needed. Write 
for catalog. 


THE 


MACHINERY CO. 


¢ COOLANT PUMPS 
© CIRCULATORS © AGITATORS 
* MOLTEN METAL PUMPS 


1811 Reading Road * Cincinnati 2, Ohio 
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the new SL-2... 
a standard | 


limit switch 
with 
unlimited 
operating 
flexibility 





Tailor limit switch performance to your specific job with 
NAMCO’S standard SL-2. This “machine life’ limit 
switch features a standard cam blank which can be cut 
into a wide variety of configurations to meet any applica- 
tion. These interchangeable cams provide positive control 
of contact sequence; let you match switch operation to 
your specific job. Ruggedly built, oil-tight and moisture- 
proof, the SL-2 provides dependable, accurate per- 
formance that meets your most precise requirements. 
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Now available for low-current, high-shock, 
excessive-vibration applications...the SLS-2... 
with full-wiping, self-cleaning sliding contacts that insure 
“everytime” operation under conditions that spell 
machine downtime for other limit switches. 
Get all the details on how the NAMCO SL-2 line 
eliminates limit switching problems for good. Write for 
Bulletin EC-SL260, or contact one of our representatives. 
You'll find them in all principal cities. 


THE NATIONAL 
ACME COMPANY 
C€ mm | oe 188 E. 13 1st STREET 
CLEVELAND 8, OHIO 


Sales Offices: Newark 2, N. J., Chicago 6, Ill., Detroit 27, Mich. 
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stainless steels give design engineers 
a wider application range 


In your constant search for materials 
that serve a wide range of design ap- 
plications, investigate the performance 
characteristics of Carpenter Stainless 
Steels. The following data highlight 
several important reasons why these 
versatile steels continually deliver bonus 
benefits to both design engineers and 
manufacturers. 


Greater hardness range 











Only stainless steels can give you the 
combination of good corrosion resist- 
ance with sufficient range of hardness 
to meet any of your requirements. For 
example, fully annealed 18% Cr-8% 
Ni stainless steels such as Carpenter 
Stainless No. 4-A (Type 304) have a 
Brinell hardness of about 150, whereas 
heat treated Carpenter Stainless No. 
440-C (Type 440C) can be as hard as 
600 Brinell and both materials offer 
excellent resistance to a wide variety 
of corrodents. The range of hardnesses 
available with either copper-base or 
aluminum-base alloys is much smaller. 


Superior machinability 


The selection of Carpenter Stainless 


No. 5 (Type 416) for this level wind 
shaft for a fishing reel gave the manu- 
facturer good machinability and elim- 
inated expensive handwork on the 
shaft. It also provided excellent resist- 
ance to corrosion and unbeatable wear- 
ing qualities. A good example of a wise 
choice in metal selection. 


Better corrosion resistance 

Carpenter Alloy No. 20Cb 
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Acid Concentration 

The wide range of stainless steels avail- 
able offers the designer the exact degree 
of corrosion resistance necessary for 
almost any corrosive environment. For 
mild corrodents, inexpensive Carpenter 
No. 1 (Type 410) can be used; for 
extremely severe corrodents such as hot 
sulphuric acid solutions, Carpenter No. 
20Cb should be specified. For other 
corrodents, one of the many other stain- 
less steels will be the most economical 
material for you to use. 


Carpenter No. 20Cb is a special alloy 
first produced by Carpenter in wrought 
form. Its excellent resistance to hot 
sulphuric acid is shown in the chart 
above. For information on its resist- 
ance to other corrodents, send for book- 
let, “Super Corrosion Control.” 


Easier quality control 

Here’s an application where Carpenter 
Stainless No. 8 (Type 303) provided 
an unexpected bonus! These bushing 
and shaft assemblies for a push-button 
unit in an explosion-proof switch were 
formerly made from a non-ferrous 
metal. After switching to Carpenter 
Stainless No. 8 (Type 303) to gain 


[arpenter & (ee! 


you can make it consistently better with Carpenter Stainless Steels for specialists 


more uniform machinability and non- 
corrosive properties, this customer 
eliminated a costly inspection operation 
on the finished shafts. This was due to 
the consistently true size of the No. 8 
bars (total tolerance: .0005” as sup- 
plied by the Carpenter mill). 


Carpenter Stainless is available to the 
designer in many forms. Billets, bars 
and wire in a wide range of sizes .. . 
strip, tubing or pipe of varying thick- 
nesses. Whatever form best suits your 
needs, you'll find one unique feature 
of Carpenter Stainless . . . its consistent 
uniformity. There’s never the slightest 
change in composition in any one grade 
of Carpenter Stainless, no matter how 
big the order. Day after day, year after 
year, each melt of Carpenter Stainless 
is carefully controlled with the best 
equipment and human effort to bring 
you a reliable, consistent material, un- 
surpassed in uniformity. When the 
product you design goes into produc- 
tion, this consistent uniformity be- 
comes extremely important. Specify 
Carpenter Stainless, and take a big step 
toward approval of your project. 


Technical data available 


Complete information on properties 
and characteristics of all grades of 
Carpenter Stainless is available in data 
sheet form. Send for yours today. 


The Carpenter Steel Company, Main Office and Mills, Reading, Pa. 
Export Dept., Port Washington, N. Y.—“CARSTEELCO” 

Alloy Tube Division, Union, N. J. 

Webb Wire Division, North Brunswick, N. J. 

Carpenter Steel of New England, Inc., Bridgeport, Conn. 
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SAE flange-type mounting is pro- 
vided as an integral part of the 
housing. Mounting brackets are 
also available. Denison Engineer- 
ing Div., American Brake Shoe Co., 
1160 Dublin Rd., Columbus 16, 
Ohio. 

Circle 684 on Page 19 


Hose Clamp 


provides deep-slotted 
screwdriver slot 


Series H Sure-Tite worm-drive hose 
clamp incorporates a _ hex-head 
screw. Clamp provides a deep-slotted 
screwdriver slot’and 3%-in. head is 
standard for any socket hex wrench 
or open-end wrench. Unit provides 
fast, tight clamping in all applica- 


tions, Wittek Mfg. Co., 4305-43 W. 


24th Place, Chicago 23, Ill. 
Circle 685 on Page 19 


Epoxy Molded Resistors 


range from 1/10 to | w 


Series of epoxy-molded precision car- 
bon and metal film resistors main- 
tain precise stability without changé 
in characteristics. Utilization of a 
larger core size for a given wattage 
provides increased film surface area. 
Resistors, ranging from 1/10 to 
1 w, exceed requirements of MIL-R- 
10509D, characteristics B, D, and F 
for the carbon film, and character- 
istics C and E for the metal film. 
X-ray photo shows comparative core 
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Rotary Feeder 
(scoop type) 


Capping 
Device 


Rotary Feeder 
(barrel type) 


Lower Part 
inserter 


and Probe Upper Part 


inserter 


Pressure Nd Probe 


Metering and Tamping Unit 


Loading Unit 





comes 
the 
assembly 


faster... better... at lower cost with a 
DPS special assembly machine 


Micro-parts, or parts many, many, times their size . . . parts of almost any 
shape or material go together fast, automatically, and accurately in DPS special 
assembly machines. DPS experienced engineers will combine rotary feeders 

. vibratory feeders . . . elevating feeders . . . and power screwdriving ma- 
chines with other processing equipment to feed, orient and assemble parts. 
If you have an assembly problem, let a DPS engineer analyze your production 
line. DPS special assembly and processing machines can give you higher-speed 
production . . . better quality control . . . and substantial reduction in assembly 
costs. Write today. 


15,726 


DETROIT POWER SCREWDRIVER CO. 
A Subsidiary of Link-Belt Company 
* 
Selective Parts Feeders; Screw, Nut and 
Stud Driving Machines; 
Special Purpose Assembly Machines 


2801 W. Fort Street 
Detroit 16, Michigan 
TAshmoo 5-3070 
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" 15 to 


ABOVE 


Figs. 288 and 388 units with size ‘‘C’’ reducers, 


450 gpm! 


VIKING’S 
ENLARGED LINE OF HEAVY DUTY 
HELICAL GEAR DRIVEN PUMPS 


capable of handling up to 25 H.P. at 350 pump 


R.P.M.; 


40 H.P. at 520 pump R.P.M. 20 to 450 


G.P.M. capacities. Five gear ratios available, using 
one gear case. Six pump sizes in this series. 


BELOW 


You now have an even larger range of Viking’s helical 
gear driven units to fit your pumping jobs. Speed 
and capacity now range from 15 to 450 G.P.M. 
They're ideal for handling both thin and thick liquids, 
ranging from gasoline to molasses. Pumps equipped 
with packing or mechanical seals. Gear reducers 
independently mounted. All components can be 
quickly changed. Step up your delivery with these 


quiet, positive discharge, self-priming pumps! 


Fig. 288 units with size ‘'B'’ reducers, capable of 

handling up to 10 H.P. at 1750 R.P.M. motor speed. 

15 to 225 G.P.M. capacities. Six sets of gearing 

using one gear case. Six pump sizes in this series. 
fc 


Send today for still SP- 534H 


VIKING PUMP COMPANY 


See Our Catalog in Sweet's 


Cedar Falls, lowa, U.S.A. * In Canada, It’s ‘‘Roto-King’’ Pumps 
(\ 


\5O 


Product Design File 
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size of new series of resistors in re- 
lation to standard resistor core of 
the same size and wattage. Key Re- 
sistor Corp., 321 W. Redondo Beach 


Blvd., Gardena, Calif. 
Circle 686 on Page 19 


Thermoplastic Resin 


with thermal stability 
from —400 to +400 F 


New thermoplastic resin, Kel-F 81 
plastic, is offered in two grades, 
based upon molecular weight, in 
pelletized and unpelletized and plas- 
ticized forms. Thermal stability 
ranges from —400 to +400 F. Ma- 
terial resists a wide range of chem- 
icals, fuels, and corrosive media. 
The plastic is suitable in the fields 
of missiles and rockets, as well as 
in conventional applications in elec- 
tric and electronic products, valve 
seats, stems and diaphragms, O- 
rings, and gaskets. Minnesota Min- 
ing & Mfg. Co., 900 Bush Ave., St. 
Paul 6, Minn. 

Circle 687 on Page 19 


Ball Joints and Pivots 


are made with a ring bearing 
and a hollow stud 


Low-cost line of linkage ball joints 
and pivots is available in all sizes 
from miniature units to large ones 
used on heavy machinery and auto- 
mobile steering joints. Construction 
with a hollow stud and a ring bear- 
ing results in low stresses at criti- 
cal points and gives the unit high- 
load capacity. Six basic categories 
are available, four of linkage ball 





HIGH 


20-25 amperage rating for greater design flexi- 
bility .. . choice of 7, 14 or 20 way circuit blocks. 


2-5 pounds insertion and extraction force 
for easier installation and servicing. 


NEW AMPEEZ CONNECTOR GIVES YOU BOTH 


Here is a workhorse of a connector! Housed in tough nylon and designed to carry 
as many as 20-circuits while holding insertion-extraction forces to 2-5 pounds, 
AMPEEZ Connectors are adaptable to many applications calling for a heavy-duty, 
easily serviced multiple-circuit disconnect. 

AMPEEZ Connectors will match your application needs perfectly . . . an 

you call for up to 20-circuits and 25 amps. One other major feature! AMP’s exclu- 
sive Tab-Gap Lok assures a constant contact pressure even under the severest 
vibration conditions. 


Use AMPEEZ Connectors, eliminate the human error in individual connections . . . 
make them fast and safe. Send today for AMPEEZ Connector literature and sample 


of tab and receptacle with Tab-Gap Lok. 


AMP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


AMP products and engineering assistance are available through subsidiary companies in: Australia « Canada « England « France « Holland « Italy « Japan « West Germany 
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the NEG'ATOR 


1, The NEG’ATOR spring is a strip of 
spring steel formed into a pre- 
stressed coil. It resists uncoiling 
with a uniform pull—provides a 
truly constant-force spring of prac- 
tically any length. 


HUNTER 


Sama Gpny 
3 


MECHANICAL 
MOTORS 


2. By reverse winding the free end 
around a second, larger drum, we 
can utilize the tendency of the ma- 
terial to recurl to its preset curva- 
ture to make a powerful, long- 
running NEG’ATOR motor. 





3. Thus, the 
NEG’ATOR motor 
releases maximum 
useful energy at 
constant-torque 
output from full 
wind to run down. 
Associated com- 
ponents, can be 
greatly simplified 
because there is 
no exaggerated 
torque peak. 


4. In counterbal- 
ancing, very long 
vertical travel is 
possible from a 
compact NEG’ATOR 
unit concealed 
overhead, or even 
in the moving unit. 





5. Reeling in long cords or retract- 
ing cable-connected loads is another 
NEG’ATOR function made possible by 
its great length, smooth action and 
constant-force properties. 





6. As an anti-backlash device, a 
NEG’ATOR motor ensures immediate 
response without lag. Constant- 
torque load can be applied over 
slight movement or over many, 
many turns. 





7. Six stocked 
models of NEG’- 
ATOR motors are 
available to de- 
signers for test 
or assembly pur- 
poses. These 
models provide 
cable tensions of 
3%, 1, 2, 3, 4 and 
5 Ibs. 


How to use NEG'ATOR Motors? 


= Movie cameras, valve operators, 
recording instruments, satellite 
recorders, timers, X-ray apparatus, 
lighting fixtures, appliance cord 
retrievers, and other familiar 
products use NEG’ATOR motors, 
reels and counterbalances. 

Write for details. 


The NEG’ATOR spring is a development of Hunter Spring Company. 
HUNTER SPRING COMPANY 
A Division of American Machine and Metals, Inc. 


3 Spring Avenue, Lansdale, Pennsylvania 


UL ysses 5-6815 


TWX: 982-U 


DIVISIONS OF AMERICAN MACHINE AND METALS, INC.: Troy Laundry Machinery 
Riehle Testing Machines « De Bothezat Fans « Tolhurst Centrifugals » Filtration Engineers « Filtration Fabrics 
Niagara Filters « United States Gauge « Rahm instruments Lamb Electric Co. « Hunter Spring Co. e Glaser-Steers Corp. 
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joints and two of linkage pivots. All 
sizes and specifications can be made 
to order, and some units are avail- 
able from stock. Choice of steel or 
stainless steel on all units is provid- 
ed. Link-Age Corp., P. O. Box 92, 
East Station, Yonkers, N. Y. 

Circle 688 on Page 19 


Relief Valve 


has capacity of 
3000 psi 


Direct-operating relief valve, Model 
513, is designed for mounting on all 
hydraulic pumps having standard 
SAE |4-in., four-bolt connectors. 
Valve has a capacity of 3000 psi, 
and features a low differential be- 


tween opening and full flow. Pres- 
sure control is by adjustment of a 
single set-screw with lock nut. J. E. 
Myles Inc., 2406 Hilton Rd., De- 
troit 20, Mich. 

Circle 689 on Page 19 


Adjustable-Speed Drives 
are now reversible 


Reversible adjustable-speed drives 
are now available in Zero-Max 400 
Series. Reverse control is a separate 
knob or lever operated independent- 
ly from the speed-control level. It 
can be ordered on 33 of the 35 basic 
fhp models. Reversing the direc- 
tion of input on the drives does not 
reverse the output. Direction of 
output can be changed whether or 
not the drive is running. Reverse 
on the smaller drives is accom- 
plished by reversing the direction 
of the drive of the overrunning 
clutches in the output section. On 
the larger drives, reverse is accom- 
plished by a bellcrank and gear ar- 
rangement in a gearhead. Reverses 
also provide a neutral position in 
which the output shaft is disen- 
gaged and can be rotated manually 
in either direction. Speed ranges 
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Epoxy resin-glass fiber helicopter part is stronger, lasts 5 times longer than 
metal. Air deflecting contravanes, mounted directly on the engines of 
Sikorsky S-58 helicopters, are subjected to engine vibration. Formerly 
made from metal, such contravanes became inoperative after about 3 


Brand epoxy resin are being used in this important assembly. Manu- 
factured by the Fibremold Division, Hampden Brass and Aluminum 
Company, the epoxy-glass combination has exceptional ability to 
dampen vibration and resist fatigue. Tests show no failures after 15 


million-cycles! As an extra bonus, the epoxy-glass part cuts weight 
11% per cent. 


million cycles in a test machine. 
Now, contravanes made of glass fiber impregnated with a BAKELITE 


TO GAIN STRENGTH, REDUCE WEIGHT, SAVE TIME 
. +» design it with easy-to-fabricate epoxies 


severe vibration. The wire heating elements, that are laminated right 
in with the glass cloth and impregnated with a BAKELIre Brand epoxy 
resin-based compound, have excellent electrical insulation. The 
strength-to-weight ratio of the “spinner” is high. 

In addition, the manufacturer, Fibremold Division, Hampden Brass 
and Aluminum Company, reports that production costs are substan- 
tially lower since using the epoxy resin-based compound. 


( 


Epoxy-glass “‘spinners’’ dampen vibration, maintain strength despite alter- 
nate icing and heating. Predicted long, reliable service life is one of the 
outstanding features of epoxy resin-glass cloth propeller “spinners” 
now being used on Grumman “Mohawk” airplanes. 

‘he epoxy-glass cloth “spinners,” which incorporate de-icers for 
the aircraft's propellers, possess excellent tensile strength and fatigue 
resistance—very important properties for a part that is subjected to 


ae) 
wy Epoxy resin-glass cloth laminate saves 80% of cost of 
large laminating tool. The Tapco Group of Thompson 
Ramo Wooldridge Inc. has dramatically proved the 
merits of epoxy-glass laminate tooling. A parabolic- 
shaped laminating tool about 15 feet long and seven 
feet across was built of BAKELITE epoxy resins lami- 
nated with glass fibers. The big tool, its surface 
smooth and flawless, was made and placed in pro- 
duction in a minimum amount of time. The company 
claims this epoxy-glass tool saved them approxi- 
mately four-fifths the estimated cost of a tool made 
from other materials. 


~% 


UNION 


New and practical applications for epoxy resins—often in combi- 
nation with other materials, such as glass fiber and metal—are 
being introduced by ingenious designers in many fields. No other 
resin commercially available offers so many advantages: excep- 
tional strength—stronger than other plastics—even under wide 
temperature ranges... excellent resistance to most chemicals, 
water and weather . . . ease of fabrication that saves untold hours 
of production time and costs. Some of the newer applications for 
epoxy resins include filament winding, electrical encapsulation and 
embedment, fabrication of large storage vessels and containers. 

For more information about BAKELITE Brand plastics — epoxies, 
polyethylenes, phenolics, styrenes, vinyls, and polypropylenes— 
mail the coupon today. See Sweet’s Product Design File, section 
2a/ui, for a list of properties. 


Dept. FD84P, Union Carbide Plastics Company 
Division ot Union Carbide Corporation 


270 Park Avenue, New York 17, N. Y 


Please send me information on BAKELITE resins and sug- 
gested applications. I am especially interested in 


NAME 

FIRM NAME 
STREET 
CITY 


BaKELITE and Union CarsibE are registered trade marks of Union Carbide Corporation. —— ee 
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HYDRAULICS, INC. 


UMPS 


ROPER. 


Photo courtesy Landis Tool Co. 


supply hydraulic 
oil to surface 
grinder hydraulic system 


e CAPACITY: .3-55 GPM e PRESSURE TO 400 PSI 


The hydraulic system controlling the hydraulic table traverse and 
hydraulic crossfeed on this Landis 618 precision surface grinder is 
activated with a Roper Fig. 11TM748 pump and motor unit. The 
Series T hydraulic pump motor is the bell end of the 34 hp, 1800 
rpm electric motor. It delivers 2.8 gpm 150 SSU hydraulic oil at 
200 psi. Landis Tool Co. has been using this Roper hydraulic 
pump motor on the 618 since introducing this hydraulic surface 
grinder in 1960. Many original equipment manufacturers requiring 
transfer, hydraulic or pressure feed work with clean liquids have 
found that Roper Series T pumps fit their specifications. There are 
192 models of the Series T pump. Get full information about this 
efficient unit for your equipment. 


PRECISION HANDLING OF HYDRAULIC WORK 


@ PUMP GEARS ore steel, hobbed and shaved for balanced, quiet operation. 
Driven gear mounted on motor shaft eliminates couplings, reduces space. 


SERIES T 


@ BRONZE BEARING in backplate assures proper alignment of driving and 
pumping elements. 


@ MOTORS for Series T units are open drip proof or totally enclosed types. 
Standard NEMA frame sizes are used throughout the series. 


For information about your specific pump needs 
contact your nearest Roper dealer 


Send for “How to Solve Pumping Problems” booklet 


ROPER [iweteua 


COMMERCE, GEORGIA 
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| on reversible models are from 80-0- 


80 rpm to 1200-0-1200 rpm with 
1800-rpm input. Torque ratings 
are available from 3 through 450 
Ib-in. Zero-Max Co., 2845 Harriet 
Ave. South, Minneapolis 8, Minn. 

Circle 690 on Page 19 


Solenoid-Release Switchlights 


are available in 
14 circuit types 


Miniature solenoid-releases switch- 
lights operate as regular push-on, 
push-off switches which also can be 
released electrically from a remote 
position. Fourteen circuit types are 
available up to 4PST and 2PDT. 
Switch is rated at 28 v de, 125 v ac 
up to 2 amp resistive. Coils are 
available at 6, 12, and 28 v. Two 
types of plunger action are also 
available. Complete envelope is 
25% in. long; case diameter is 34 in. 
Lamp circuit is independent, uses 


T-1 34 lamps. Standard single and 
dual-lamp pushbuttons can be re- 
moved manually for rebulbing from 
the front of the panel. Pendar Inc., 
14744 Arminta St., Van Nuys, 
Calif. 

Circle 691 on Page 19 


Transparent PVC Tubing 


transmits active chemicals 
or materials 


Clearflo transparent PVC _ tubing 
transmits gases, acids, alkalies, pe- 
troleum products, sea water, and 
other active chemicals or materials. 
Tubing is nonporous, has mirror- 


Macuine Desicn 





New Precision “0” Ring Development 


Cracks A Service Barrier 


Two new Precision Compounds*, both gamma radiation resistant 
to maximum total dosage of 1 x 10° roentgens, open up new hori- 
zons of sealing in nuclear systems. They cover a wide range of 
fluid applications. This major scientific development extends 
Precision leadership in the development and production of “O” 


rings. 

The quality of all Precision “O” Rings, whether produced for 
nuclear service or standard industrial use, is a matter of recog- 
nition and record. In your product, that quality protects the high 
performance standards you set for it . . . preserves reliability and 
reputation. Be sure you have the right “O” ring for your product, 
made from the right compound by specifying Precision. Call for 
the services of a Precision engineer today. 


* Complete engineering data on these new compounds —- 1387 and 4387- available on request. 
Ask for bulletin in No. 5041 


y 


“recision Rubber Products Corporation 
"O” Ring and Dyna-seal Specialists 


Dept. 431, Oakridge Drive, Dayton 17, Ohio Canadian plant at: Ste. Thérése de Blainville, Québec 
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Madison-Kipp zinc and aluminum die castings 


Here is a gas valve housing so intricate no one view 
could do it justice. Notice that the holes which are 
cast in reduce secondary operations. Cast in seats 
must be smooth and flat to prevent any danger of leak- 
age. Dimensions must be held to close tolerances. 

There are three ways to look at a die casting. First, 
the engineering that goes into the design and the 
skilled die making that assures perfect castings. Sec- 
ond, the experience of the die caster that guarantees 


quality parts in quantity. Third, his reliability and re- 
sponsibility backed by years of die casting experience. 

On all three counts—engineering, production, re- 
sponsibility—Madison-Kipp has won the confidence 
of manufacturers who demand the finest. 

We have a 24-page book showing some of the die 
casting problems we have solved, and containing in- 
formation on other Madison-Kipp products. A copy is 
yours for the asking. Write for one. 


MADISON-KIPP CORPORATION 


210 Waubesa Street «+ Madison 10, Wisconsin, U.S.A. 


Skilled in Die Casting Mechanics + Experienced in Lubrication Engineering + Originators of Really High-Speed Air Tools 
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like interior and exterior surfaces | 
bacterial | 
growth, and dirt accumulation. For | 
use with high pressures and to re- | 
sist crushing, tubing is also avail- 
able in two reinforced versions, one | 
with a steel wire spring and the | 


which resist staining, 


other with a nylon braiding having 
burst pressures to 1000 psi. Newage 
Industries Inc., 222 York Rd., Jen- 
kintown 46, Pa. 

Circle 692 on Page 19 


Full-Time Differential 


has no clutches, springs, 
other small parts 


Dual Drive full-time differential is 
low in cost, easy to install, simple 
in design and operation. It con- 


sists of two basic operating parts— | 
a balancing gear and a side gear. | 
New differential has no clutches, | 


springs, locks, or manual controls. 
A system of gears, acting as driv- 


ing keys, transmits engine power | 


Axle shoft 


to the rear wheels in exact ratio 
to the traction resistance of the 
wheels when the vehicle is in either 
forward or reverse motion. Dual 
Drive Inc., 3597 Lee Rd., Cleve- 
land 20, Ohio. 

Circle 693 on Page 19 


Teflon Tape 


has nonstick surface 
and chemical inertness 


Type IT cast Teflon film has a pres- 
sure-sensitive backing that permits 
continuous usage to temperatures of 
350 F and short-time application to 
400 F, Tape consists of a laminate of 
Type S Teflon film bonded to a 
high-tack adhesive layer. Tape ad- 
heres to various surfaces including 
glass, metal, wood, and ceramics. It 
is suitable for many electrical and 
mechanical applications such as slot 
lining, harness bundling, and spot 
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With Heinemann’s Type A Silic-O-Netic®, you get two relays 
for the price of one: a time-delay relay and a load relay. In 
one small package (shown actual size above), you get a time- 
delay relay that can double, if you wish, as a load carrier, too. 
(It’s got a continuous-duty coil; you don’t have to use aux- 
iliary lock-in circuits or slave relays.) 

The Type A tips the scale—barely—at three ounces. It 
comes with any delay you spec, from a quarter-second to two 
minutes, can be supplied for use on any one of twenty stand- 
ard AC or DC voltages. Contact capacities range up to three 
amps. Maximum power consumption is two watts AC, three 
watts DC. Switching is SPDT or DPDT. Operating life is some- 
where in the millions (the hydraulic-magnetic delay element 
is hermetically-sealed, fatigue-free). 

The Type A (and the entire line of Heinemann time-delay 
relays) is described in full in our Bulletin 5003. A copy is 
yours for the asking. 


HEINEMANN ELECTRIC COMPANY 


172 BRUNSWICK PIKE <> TRENTON 2, NEW JERSEY 


SA-2466 
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Gibson Atomiclad* Electrical Contact Rivets 
now available in economical Gibson Assemblies 


ATOMICLAD RIVETS ARE LOWER COST 
BECAUSE IT COSTS LESS TO MAKE THEM 


And they’re BETTER because their bond of dispersed atorns of the | 

eT METAS, precious contact metal and the base metal of the body is electrically | 

and mechanically superior to other bonding methods. Cost is further | 

li ] Fann reduced by limiting use of precious metal to electrical requirements | 

I of the contact. 

Atomiclad Rivets are made in all standard forms and of copper, 

steel or other base metal with contact face of precious or semi- | 

= precious metals. 
INTEGRATION Many sizes and types are stocked in quantity. Write for Standard 


Stock List #2007, and for Technical Information Bulletin 400. 
Patents Pending 


ECONOMICAL GIBSON 
CONTACT ASSEMBLIES 


Gibson contact support manufacturing facilities include every 
phase—forming, riveting, heat-treatment and electroplating 
and comprises use of any specified metal. 

When you specify Gibson Contact Assemblies, you get the 
benefit of years of engineering know-how in providing the 
best possible electrical union between contact and support 
member. Since all assemblies are Gibson-inspected, the cus- 
tomer suffers no loss through assembly rejects. 

Gibson Engineers will design your complete contact assem- 
bly upon receipt of specifications. Or send your drawings for 
fabrication costs. If you prefer your own support member, 
send a sample for assembly cost. 

* ATOMICLAD—Trademark Gibson Electric Company 


GIBSON ELECTRIC SALES CORP. 
BOX 614 DELMONT, PA. 


BOSTON CHARLOTTE CHICAGO CLEVELAND DAYTON 
DETROIT LOS ANGELES NEW YORK PHILADELPHIA PITTSBURGH 
ROCHESTER ST. LOUIS SAN FRANCISCO SEATTLE 
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Here's How Haveg Solved the Problem... 


“HAVELEX 


PRECISION MOLDED RIGID INORGANIC INSULATING MATERIAL 


APPROXIMATE SIZE 
OF BASE PICTURED, 
1 INCH LONG, 
Ya INCH WIDE, 
Yo INCH HIGH 





This miniature switch base molded with Havelex, contains four different stainless steel 
inserts with precious metal plating. Three inserts (which include #0-80 male threads) 
go all the way through the mold and provide precision mountings on both sides for 
assembly. The #0-80 female threaded insert is designed to protrude from one face and 
is approached by a molded counterbore from the other. Mold is designed to accommo- 
date alternate terminal inserts when unthreaded models are required. 


Haveg engineers recommended Havelex for this particular molding because of 
its combination of properties. Completely inorganic, with metal inserts inte- 
grally molded in place. Precision tolerances with faithful reproduction from part 
to part. Heat resistance for continuous operation in excess of 700°F. 


Haveg engineers will be happy to work with you on your particular project— 
to help you “Keep ahead with Haveg.” Remember—Havelex offers all of these 
unique features: Dimensional Stability « 1000°F. Continuous Temperature Resist- 
ance ¢ Dielectric Strength « Mechanical Strength * Low Loss, Low Power Factor 
¢ Arc Resistance * No Moisture Absorption « Integrally Molded Metal Inserts 
¢ Hermetically Sealed Inserts. 


TAUNTON DIVISION 
Koay Abeed wn JN. HAVEG INDUSTRIES, INC. 


HAVEG. 336 Weir Street - Taunton, Massachusetts 


oni Ge Lag acome Telephone VAndyke 4-4011 
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insulation, Tape has nonstick sur- 
face and is chemically inert. It is 
impermeable to moisture, gases, and 
organic vapors. Tape is available in 
2, 3, and 4-mil Teflon-film thick- 
nesses, with an adhesive thickness 
of 114 mil. Widths range from 1 
to 12 in. in increments of 14-in. 
Dilectrix Corp., Allen Blvd. & Grand 
Ave., Farmingdale, L. I., N. Y. 
Circle 694 on Page 19 


Caster Wheels 
have resilient 
durable tread 


Caster wheels have long-wearing, 
high-load-capacity tread of Adiprene. 
Tread is more durable than rubber, 
has a resiliency that absorbs vibra- 
tions and rolls quietly, and permits 
easy starting and rolling for wheels. 
It is not affected by chemicals, pe- 
troleum products, mild acids, alkalis, 
weathering, or ozone conversion. 
Treads do not mark floors or pick 
up concrete particles. Wheels with 
the new treads are available in 
both swivel and rigid-model casters. 
Wheel diameters range from 3!/ to 
8 in. with load ratings from 400 to 
1300 lb. Wheels with 114 to 2-in. 
tread have double-sealed bearings. 
Rapids-Standard Company Inc., 342 
Rapistan Bldg., Grand Rapids 2, 


Mich. 
Circle 695 on Page 19 


Photoelectric Scanner System 


has operating range 
to 8 ft 


Requiring no tubes or transistors, 
Type PE-1 photoelectric scanner 
system provides positive response 
when the light beam is interrupted 
by objects as small as 1/4-ir. wide 
at counting rates to 500 per min. 
Depending on the light source and 
photocell used, operating ranges 
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Bundy can mass-fabricate practically anything 


No matter what tubing components you may 
need, chances are Bundy can mass-fabricate 
them better. Bundy engineers design their own 
mass-fabrication machinery—can often point 
out modifications that mean 
important cost savings for 
you. And there are few 
things you can’t make with 
Bundywelde steel tubing. It 
meets Government Specifi- 
cations MIL-T-3520, Type 
III; ASTM 254; and SAE 


specifications. Use Bundy’s tubing experience 
on your tubing problems. For the complete 
Bundyweld story, call, write, or wire us at any 
time: Bundy Tubing Company, Detroit 14, Mich. 
a 
Bundyweld, double-walled from 
a single copper-plated steel strip, 
is metallurgically bonded through 
360° of wall contact. It is light- 
weight, uniformly smooth and 
easily fabricated . . . has remark- 
ably high bursting and fatigue 
strengths. Sizes up to %” O.D. 


BUNDY, TUBING COMPANY 


DETROIT 14, MICH. ¢ WINCHESTER, KY. * HOMETOWN, PA. 
WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING. AFFILIATED PLANTS IN AUSTRALIA, BRAZIL, ENGLAND, FRANCE, GERMANY, ITALY, JAPAN, 
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/ 
ON A / Here’s plenty of power for equipment requiring normal thrust vertically 
MIXER / mounted motors. Wagner® Vertical Solid Shaft Motors provide power without 
‘ 


problems for your pumps, mixers, agitators, axial fans, centrifuges, presses 
... anywhere you need a vertical motor drive with plenty of stamina. 


Wagner “Stand-up” motors pack plenty of power 


Wagner Vertical Solid Shaft Motors are end-mounted, squirrel-cage type 
with a NEMA Type “P” base that is precision-machined to mate with equip- 
ment. Smooth running under cyclic loads, they won’t labor or stall... 
conform with NEMA Design B motor 
requirements in all respects. Their cast 
iron construction is simple and rugged 
. . stands off corrosion . .. stands up to 
rough, tough treatment. Here are motors 
that are designed to give you economi- 
cal, maintenance-free service the year 
’round, indoors or out. 


Wagner “Stand-up” Motors are available 
in ratings of 1 hp and larger with nomi- 
nal full load speeds of 3500, 1750, 1160, 
or 870 rpm, and can be supplied with 
a completely dripproof enclosure, a 
standard totally enclosed fan-cooled 
enclosure, or an explosion- proof TEFC 
enclosure. Whatever the horsepower, 
whatever the enclosure, whatever the 
application, one thing is sure... these 
compact, power packages get the job 
done. For all the reasons why, check 
with the Wagner Sales Engineer in the 
Wagner branch nearest you, or write 
us for Bulletin MU-249. 


Branches and Distributors in all Principal Cities 


Wadsner Electric Corporation 


6404 PLYMOUTH AVENUE. ST. LOUIS 33, MO., U.S.A. 


Manufacturers of LOCKHEED® Products 


Wagner Vertical Solid Shaft Motors provide 
the power for Smith & Loveless sewage pumping 
stations. 
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can be up to 8 ft. Using a power- 
type photocell with high infrared 
sensitivity, and with a filter to min- 
imize the effect of ambient visible 
light, system operates a dc relay 
without amplifiers. Relay of the 
system is a plastic-cased, plug-in 
unit having two sets of single-pole, 
single-throw load contacts, one 
normally open and the other nor- 
mally closed. Contacts are rated 8 
amp, 115 v_ ac, noninductive. 
Farmer Electric Products Co. Inc., 
2300 Washington St., Newton Low- 


er Falls, Mass. 
Circle 696 on Page 19 


Disconnect Coupling 


is squib-operated unit for 
pressures to 4000 psi 


Squib-operated disconnect coupling, 
designed for remote operation, in- 
corporates an internal fluid cou- 
pling qualified to MIL-C-25427. 
Model shown, which is reusable, 
is equipped with 1/4-in. standard 
flared tube fittings. It can be con- 
nected or disconnected manually. 


AP 


Modifications are available for ser- 
vice in nitrogen gas as well as in a 
variety of fluids. Operating pres- 
sure rating is 4000 psi. Pyronetics, 
11973 E. Slauson, Santa Fe Springs, 
Calif. 

Circle 697 on Page 19 


Silicone-Rubber Insulation 


is color-striped 


Color striped silicone-rubber insu- 
lation for multiconductor and single 
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LONG LIFE, THOMSON ‘‘Snap-In’’ 
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—BEARINGS of smooth, tough DuPont NYLON 





Low Cost 
FLANGED Nyliner 


Low Cost 
SLEEVE Nyliner 


Low Cost 
DOUBLE-FLANGE Nyliner 


COST LESS to BUY 
COST LESS to INSTALL 
& ELIMINATE LUBRICATION 


Additional Benefits: 
@ CLOSE FIT © LOW FRICTION 
@ LONGER LIFE © RESIST POUNDOUT 
@ EASILY INSTALLED @ NO FRICTION OXIDATION 
e LESS SERVICING @® DAMP VIBRATION 
© SELF-RETAINING ® OPERATE IN LIQUIDS 
© RESIST CORROSION ©® NON-CONTAMINATING 


INSTANTLY REPLACEABLE 
RESIST ABRASION 
MINIMUM SPACE 
SILENT OPERATION 
LIGHTEST WEIGHT 
REDUCED WEAR 


Engineered to Solve Problems . .. Improve Products |. . 


Reduce Costs! 


NYLINER Bearings are a highly engineered thin liner of DyPont Nylon, designed 
to bring bearing ysers the many benefits of Nylon as a bearing material by solv- 


ing most of the limitations surrounding its use. The compensation gap prin- 
ciple assures: maintenance of diametral tolerances for precision applications. 


Seven Standard Types available from stock. Write for literature and name of 
your local representative who stocks NYLINER Bearings for immediate shipment. 






SS 






‘ / <2) 
oy 


THOMSON INDUSTRIES, Inc. 


DEPT. 4, MANHASSET, NEW YORK 





Also— We™ —Manufacturers of BALL BUSHINGS .. . the Ball Bearing for Linear 
Motions and 60 CASE... Hardened & Ground Steel Shafting 





THE DRY FLUID DRIVE 


The “‘fluid’’ in Flexidyne is heat treated 
steel shot. A measured amount, called 
the flow charge, is contained in the 
housing which is keyed to the motor 
shaft. When the motor is started cen- 
trifugal force throws the flow charge to 
the perimeter of the housing, packing it 
between the housing and the rotor 
which transmits power to the load. 


After the starting period of slippage 
between housing and rotor the two 
become locked together and achieve 
full load speed, operating without slip 
and at 100% efficiency. 


FLOW 
CHARGE 


~ HOUSING 








a] 
& 
ie 
> ‘ 
my 


Look, Folks...No Strain! 


— saves motors and V-belts! 
— cuts starting current draw! 


Introduce Flexidyne into your drive system and your stubborn loads take 
off smoothly, without the necessity of oversize motors or costly controls. 
Flexidyne provides the equivalent of a “no load” start, reduces main- 
tenance, protects motors against shock or overload, and operates at 100% 
efficiency at full load speed! 

Across the nation —on shears, mixers, agitators, blowers, chippers, 
ball mills, cranes, conveyors, cotton cards, jaw crushers, everywhere — 
thousands of Flexidynes are performing brilliantly. Here is the new and 
better way to start loads smoothly! 

Flexidyne is available from stock in 8 drive sizes and 10 coupling sizes 
for capacities to 1000 hp. Ask your Dodge Distributor, or write us for 
complete technical bulletin. 


Dodge Manufacturing Corporation, 3300 Union St., Mishawaka, Indiana 


~ ap “a = ~ 
The Products with the Pluses.. Dp ODG E 
- Cots 


of Mishawaka, Ind. 


CALL THE TRANSMISSIONEER, your local Dodge Distributor. Look 
under “Dodge Transmissioneer” in the white pages of your phone 
% book. Factory trained by Dodge, he can give you valuable assistance. 
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hook-up wire and cable is now 
available. It permits the use of 
smaller wires in multiconductor 
cables and results in lightweight, 
flexible, reduced-diameter cable. 
Smaller silicone-insulated wires also 
eliminate braids which are subject 
to fraying and moisture absorption. 
Wire is available in AWG sizes 24 
through 10. Boston Insulated Wire 
& Cable Co., 65 Bay St., Boston 25, 
Mass. 

Circle 698 on Page 19 


Servo Gear Boxes 


provide ratios from 


2:1 to 625:1 


Line of precision servo gear boxes 
offers over 720 variable units. Pro- 
viding even, exact binary ratios 
from 2:1 to 625:1, units are avail- 
able for use in servo, computer, and 
research applications, Furnished in 
light, medium, and heavy-duty 
models, boxes provide for a wide 
variation in design and mounting 
arrangements. Backlash, measured 
at output shaft with input shaft 
locked, is held to a maximum of 
30 min. Maximum rated output 
torque ranges from 250 oz-in. in 
the 14-in. shaft series, to 500 oz-in. 
in the '4-in. shaft series. All units 
are available with slip clutch, anti- 
backlash gears, or both. PIC Design 
Corp., 477 Atlantic Ave., East Rock- 
away, L.I., N. Y. 

Circle 699 on Page 19 


Latching Relay 


in one or two-coil 
subminiature units 


Subminiature magnetic latching re- 
lay, Type LF, is a two-coil model 
which provides complete control of 
the latching operation within the 
relay itself, making for simplified 
circuitry in a small space. Single- 
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SUPER TRUSTEE CONCRETE BLOCK 
MACHINE BUILT BY THE GENE OLSEN 


CORP ADRIAN, MICHIGAN 


This | 
dependable 
hydraulic he 


REDUCES UPKEEP AND DOWN. 
TIME BY AS MUCH AS 80% 


“RACINE HYDRAULIC EQUIPMENT is 

the heart of our concrete block ma- 

chines,” says C. S. DeLamater, sales 

manager for The Gene Olsen Corp., 

another satisfied user of RACINE PUMPS 

and VALVES exclusively since 1949. 

Besides the tremendous savings in operat- 

ing hydraulically-designed concrete block 
machinery, the firm emphasizes the advan- 
tage of simplified control of oil circulation in 
RACINE VARIABLE VOLUME PUMPS. They pump 
only the oil required to do the job —no waste 
of pressure oil — no heating. Thus through lower 
horsepower, operation economies are enjoyed. 


Racine Hydraulics & Machinery, Inc. 


SA Cr We, wel? ows t a 
HYDRAULICS DIVISION 
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Interval 
Timers 


ZENITH TIMERS 


FAST DELIVERY... 
on a Wide Range 
of Special and 
Standard 

Timing Controls 


Now, choose the right timer for any 
control requirement from Zenith’s 
versatile line. Save time and avoid 
delay. Get prompt engineering and 
delivery on specials . . . immediate 
delivery on standard controls. 


DEPENDABLE — Take advantage of 
Zenith’s experience in engineering 
and manufacturing quality con- 
trols and timing devices for over 
35 years. 


e Program Clocks 

e Time Switches 

e Interval Timers 

e Time Delay Timers 

e Automatic Reset Timers 
© Multi-Circuit Cycle Timers 
e Percentage Timers 

e Impulse Timers 


Our catalog A-17 also includes 


® Automatic transfer switches engi- 
neered to assure continuity of power 


® Magnetic contactors ruggedly de- 
signed for reliable power switching 
LP om 


site By 
fem PROOwCs | 
. = 


Write for your copy 
| 


of Bulletin A-17 | Fi 
today. See classified i 


phone directory under L : 


Electrical Equipment for 


local representative. 
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coil model can be used with exist- 
ing circuits where outside control is 
provided. Single-coil models are 
sensitive to approximately 75 mw 
with an operating time of 8 milli- 
sec at 25C. Sensitivity of the two- 
coil models is 150 mw per coil with 
an operating time of 5 millisec at 
25C. C. P. Clare & Co., 3101 
Pratt Blvd., Chicago 45, Ill. 
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Miniature Bearings 


have tolerances equivalent 
to ABEC-5 


Value Precision miniature bearings 
are for gear heads, gear trains, mo- 
tors, potentiometers, clutches, and 
other commercial applications that 
require high-quality miniature bear- 
ings. Tolerances are equivalent to 
ABEC-5. Specifications for the line 
include standard radial-play range 
of 0.0002 to 0.0005 in., MIL-L-6085 
lubricant, and capsule packaging. 
Barden Corp., Danbury, Conn. 
Circle 701 on Page 19 


Squib-Actuated Switches 


have open and closed circuits 
in a single unit 


Six circuits in any open or closed 
combination are energized simul- 
taneously by a series of squib-ac- 
tuated, miniaturized switches avail- 
able for general electronic, military, 
and industrial applications. Easy 
replaceability of the switches makes 
them suitable as protective devices 
against overload in expensive ma- 


wee 


1652 WEST WALTON STREET ¢ CHICAGO 10, ILLINOIS 
Telephone: Michigan 2-3322 * Cable Zenelec 
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INDUSTRIAL RETAINING RING 
PRICES REDUCED UP TO 51% 


Series 1000, Series 3000 and Series 3100 Industrial INDUSTRIAL RETAINING RING COMPANY 
Retaining Ring prices—in quantities up to 100,000—have | 
been greatly reduced. | 
Thanks to modern, efficient production methods you | | would also like to have your representative call. 
can now get these Industrial Retaining Rings—either pre- 
stacked or bulk packed—at new, low prices... . and pay Name 
less for pre-stacked rings than you have been paying for 
bulk packed. Reductions apply to standard materials 
and finishes. one 
Use this coupon to send for your new, revised IRR 
Price List. City Zone. State 


° ° Originators of modern retaining ring dispensing 


INDUSTRIAL RETAINING RING COMPANY 
57 Cordier Street, Irvington 11, New Jersey 
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chinery or equipment. Weighing 
only 114 oz, switches have both 
open and closed circuits in a single 
unit. Switches are approximately 2 
in. long, 1 in. high, and 9/16 in. 
wide. They operate normally with- 
in a temperature range of —65 to 
+160F, and withstand centrifugal 
acceleration of 1000g. Minimum 
capacity of the switch contacts is 
10 amp de and resistance of each 
pair of closed contacts is less than 
0.025 ohm. Dial Service & Mfg. 
Inc., 1741 Rockwell Ave., Cleve- 
land, Ohio. 

Circle 702 on Page 19 


Bellows, Bellows Assemblies 


for gas or liquid 
transmission lines 


Metal bellows and bellows assem- 
blies, supported and unsupported, 
are individually designed for use as 
pressure seals, flexible joints, or vi- 
bration dampeners in gas or liquid- 
transmission lines subject to high 
pressure or vacuum and tempera- 


let oe 


ture extremes. Available in sizes 
from | to 12 in. ID, bellows are 
stainless steel and other metals, in 
either development or production 
quantities. Avica Corp., Box 180, 
Newport, R. I. 

Circle 703 on Page 19 


Rustproofing Oil 


light-duty oil 
protects steel surfaces 


Entek RPO-12 is a thin, organic 
liquid which gives protection to 
steel surfaces. It provides tem- 
porary rustproofing to parts in proc- 
ess between manufacturing opera- 
tions, to parts in storage, or to parts 
during shipment. Any rust-produc- 
ing moisture remaining on iron and 


puts a customer in clover 


This engine fan-pulley hub was formerly 
a solid circular casting. The manufacturer 
had to machine the face, bore the ID, 
drill and tap four holes. The Amplexologist 
designed the present cloverleaf shape to 
reduce weight and material cost. Now 
produced by powder metallurgy, the hub 
requires no machining—except tapping the 
holes. Total savings 33%. Sound interest- 


ing? Call the Amplexologist. 


AMPLEX 


DIVISION 

CHRYSLER 
CORPORATION 

DETROIT 31, MICHIGAN 


i 
Sl 
fs rf 


SEND FOR THE SECRET 
OF THE 


AMPLEXOLOGIST’S SUCCESS 


ENGINEERING MANUAL 

45 pages of technical information: How 
to determine correct applications for 
powder metal parts, bearings, filters. 


Circle 380 on Page 19 


steel after cleaning, blackening, or 
other wet-processing is replaced by 
a thin, rust-inhibiting film. Oil 
has very low viscosity and drains 
freely from work upon withdrawal. 
It can be applied by dipping, spray- 
ing, brushing, or tumbling. Oil re- 
sists moist acid and alkaline fumes 
from pickling and aluminum etch- 
ing solutions; it is not recommend- 
ed for protection against outdoor 
exposure. Enthone Inc., New 


Haven, Conn. 
Circle 704 on Page 19 


Speed Reducers 


provide reductions 
of up to 3600:1 


Reductions of up to 3600:1 have 
been attained by mounting a worm 
and gear set at a 90-deg angle to 
another set. Together with enclosed 
housing, double-reduction speed re- 
ducer is available in a wide selection 
of ratios between 25:1 and 3600:1. 
Seven sizes have torque capacities 
between 22,700 and 145,000 Ib-in. 
Primary and secondary reduction 
housings are parallel to one another. 
High-speed housing is cooled to 


THE AMPLEXOLOGIST 


2D NEW BEARING STOCK LIST 
20 pages. 1066 standard sizes of Oilite self- 
lubricating bearings— bearing material. 
Selection guide, engineering data. 
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HG OEM Guide to Electric Heaters 





How to select the exact heating element 
to meet your product requirements 


Here’s condensed information from General Electric to help you get the most economical heater for your products. 


CARTRIDGE 
HEATERS 


Sd 
® Applications—Effi- 
Zo cient, self-contained 
“a heaters, for use singly 


to provide a “spot” 

of heat, or grouped 
to heat larger surfaces. Perfected for use 
in process machinery and for localized 
heating requiring close thermal control: 
dies, platens, molds, extrusion and injec- 
tion barrels, gluepots, compound pots. 
@ Features—Durable nickel-chromium re- 
sistance wire packed in insulation and 
sheathed in metal tube. 


@ Ratings—30 to 2800 watts—Sheath 
temperatures: brass (750F); nickel-silver 
(1000F); chrome-steel (1200F)—Over-all 
lengths: 114 in. to 2 ft.—Diameters: %¢ in. 
to 1.293 in.—115v to 230v. 


Ls IMMERSION 
HEATERS 


| ’ @ Applications—Offer 


clean, economical 
method of heating 
various liquids in 
tanks, kettles, jack- 
ets and other containers. Suitable for 
immersion in water, oil, alkaline solutions, 
nickel, copper, chrome, plating solutions, 
mild sulphuric acid baths and salt baths. 


@ Features—Long life—Easily installed— 
Easily controlled—Sealed terminals -Ex- 
cellent insulation and heat conduction. 


é 


@ Ratings—Both through-the-side and 
over-the-side models available—Sheath 
materials: copper, nickel-silver, stainless 
steel, Inconel and lead—115v to 230v— 
Wide variety of models from 650 to 
10,000 watts. 


FIN TUBULAR 
HEATERS 


®@ Applications— 
Especially suited to 
forced-convection air 
heating applications, 
such as air ducts with 
forced-air circulation, blower-type electric 
unit heaters, car heaters, recirculating 
ovens, industrial processes requiring 
heated air blasts for drying, baking, test- 
ing or pre-heating. 
@ Features—Large radiating surface per 
unit length—Fins sturdily attached by 
brazing—Quick heat transfer—Nonoxi- 
dizing rust-resistant finish—Durable con- 
struction. 
@ Ratings—Wide variety of shapes avail- 
able—Sheath temperature: steel (850F) 
—wWatts: up to 100 per linear inch. 
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TUBULAR 
HEATERS 


SQ EZ Applications—Ap- 
plicable to  practi- 
cally every low-tem- 

' perature (1500F or 

. lower) requirement, 
whether heating liquids, air, soft metals, 
or metal surfaces. Typical applications: 
ovens, ducts, platens, pipes, space heaters. 


@ Features—High-quality resistance wire, 
insulated in metal tubing—Heaters bent 
to conform to almost any shape, cast into 
metal, located in drilled holes, grooves, or 
spaced away from surfaces. 


@ Ratings—Standard ratings, 500 to 5000 
watts; special ratings available—Sheath 
materials: steel (750F); nickel-silver 
(1000F); stainless and Inconel (1500F); 
copper (212F in water). 


STRIP 
HEATERS 


© Applications—De- 

signed for direct 

clamping to surfaces. 

| Typical applications: 

process machinery, 

drying ovens, matrix scorchers, warming 

tables, glue tables, water baths, drying 

cabinets, pipelines, incubators, valve and 

pump houses, telephone switchboards, 
roll heating, packaging machinery. 


@ Features—Uniform heat distribution— 
Corrosion-resistant sheath materials— 
Easy to install—Moderate cost—Uni- 
formity. 


@ Ratings—Provided with offset terminals 
at one end or terminals at each end— 
Sheath materials: Aluminized-steel 
(1000F); Chromized-steel (1200F). 


METAL-MELTING 
HEATERS 
AND POTS 


@ Applications—Fea- 

ture cast-in immer- 

sion heaters for melt- 

ing lead, babbitt, tin, 

solder, type metal 
and similar metals up to 950F. Applica- 
tions: dip soldering of subassemblies, rail- 
way and repair shops, electric service 
shops, printing plants, manufacturing 
plants, remelting metals. 


@ Features—Heat generated right in metal 
for quick heating, low radiation losses— 
Heater easily replaced without interrupt- 
ing production—Reliable, safe, economi- 
cal—Can be tied in with automatic 
temperature control. 


@ Ratings—Standard melting pots—. 


Wt. 50 to 2000 lbs—-Watts: 750 to 30,000. 


Circle 381 on Page 19 


OVEN 
HEATERS 


®@ Applications—De- 
signed for such ap- 
plications as baking, 
japan, foundry cores, 
drying, low-tempera- 
ture drawing ovens, and for general air 
heating applications in which there is free 
movement of air by convection. Heaters 
used in recirculating type ovens for core 
baking, paint drying, tempering, air 
heating in ducts, placement inside oven. 


®@ Features—Easily mounted on side walls 
of oven or in ducts—Wide range in 
heater ratings and combinations of heat- 
ers. 


@ Ratings—Temperatures: Two models 
available: 750F-1000F, and up to 1200F. 


VANE.-TYPE 
HEATERS 


@ Applications—Used 

for air and surface 

heating applications: 

baseboard heaters, 

pipe heating, platen 
heating, valve and pump heating, drying 
cabinets and ovens, process machinery, 
compound tanks. 


@ Features—Rugged tubular construction 
resists mechanical shock and vibration— 
Large, 134 in. wide radiating surface— 
Low heat density: 25 watts per linear in. 
of vane; 14.3 watts per sq. in. of heater 
surface—Can be easily formed—Con- 
venient mounting holes. 


@ Ratings—Variety of models from 500 to 
2500 watts—115 to 230 volts—Over-all 
lengths: 24 to 104 inches—Maximum op- 
erating temperature 750F. 


FREE New Catalog 
of General Electric 
Calrod* Industrial 

Heaters and Devices 


. CALROD 


@ Complete information on these and many 
other G-E heaters and devices and control. 
@ Easy-to-use application data—New charts, 
tables, and guides make it easy to select 
just the right product for any application. 

For your new catalog, write today to 
Section 757-02, General Electric Company, 
Schenectady 5, N.Y. Ask for GEC-1005. 


*Reg. Trade-mark of General Electric Co. 


GENERAL @® ELECTRIC 
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Big | 
Gears...° 


fast delivery on custom requirements 
SPUR - HERRINGBONE + HELICAL 


Horsburgh & Scott specializes in 
fast production of quality indus- 
trial gearing... 

Gears engineered to meet cus- 
tom requirements in a wide range, 
from smaii to large sizes. 


Speed Reducers produced in 
standard types and special drives 
for fast custom delivery. 

Send your specifications, or let 
our technical staff make recom- 
mendations. 


- Write for Catalog FLB-60 @: 
mG, The HORSBURGH & SCOTT CO. 


5112 Hamilton Avenue 


Cleveland 14, Ohio 


Manufacturers of Gears and Speed Reducers for over 75 years 


Circle 382 on Page 19 





NEW PARTS AND MATERIALS 





AGMA standards by an aluminum 
or plastic fan. Large oil-bath capac- 
ities and deep fins on both housings 
keep operating temperatures below 
a 100-deg rise above ambient. Both 
reductions share a common oil bath. 
Cleveland Worm & Gear Div., 
Eaton Mfg. Co., 3300 E, 80th St., 


Cleveland 4, Ohio. 
Circle 705 on Page 19 


Solid Tantalum Capacitors 
in low-capacitance ratings 


Addition of 28 new low-capacitance 
ratings, 0.0047 through 0.82 mf 
brings the number of standard 
capacitance-voltage-tolerance ratings 
of tan-TI-cap electrolytic capacitors 
to over 250. Packaged in Type 
SCM case, 0.125 by 0.250 in., ca- 
pacitors are available in 20 or 35 v 
dc ratings. They are offered in 10 
and 20 per cent tolerances. Units 
meet mechanical and electrical re- 
quirements of MIL-C-26655A. Semi- 
conductor-Components Div., Texas 
Instruments Inc., P. O. Box 5012, 
Dallas 22, Tex. 

Circle 706 on Page 19 


Tube Axial Fan 


is 214 in. long by 
3 in. diam 


Model F234-1 tube axial fan is 
available for application in elec- 
tronic spot cooling or chassis cool- 
ing in missile, avionics, and ground- 
support programs. Fan has an in- 
put of triple or single-phase, 400 
cycle, with an output of 100 cfm at 
0.25-in. static pressure at 55,000 ft 


MaAcHINE DEsIGN 











Some folks just buy our pushbuttons 


We sell pushbuttons like this by the thousands. 


They are working at more start-stop, fast-slow, up-down control jobs than 
you can shake a stick at. 

We sell our starters, relays, brakes and other electrical control units by 
the piece, too. Fact is, you can spot the Clark nameplate somewhere in most 
any industrial plant. 


Other customers want us to do the job from A to Z. So, our Clark staff has 
become top-rated in electrical control for automation. 

We create control for the steel mill lines that handle super-tonnage. We 
direct the machinery that processes rubber. We keep production lines moving 
in the auto body plants. 

This is why we say: 


Whether it’s a simple electrical component or a super-duper production 
line control, please, just push the button marked “Clark.” 61PB1 


|ARK CONTROLLER COMPANY 


MAIN PLANT: CLEVELAND, 10 * WESTERN PLANT: LOS ANGELES, 58 
IN CANADA: CANADIAN CONTROLLERS, LIMITED, TORONTO, ONTARIO 


Circle 383 on Page 19 
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Grayloc Pipe Connections Save ‘3; the Space 


GRAYLOC® pipe connections are up to one-third 
smaller than flanged connections with comparable 
maximum pressure ratings. They save wasted space — 
cut unit weight and assembly time drastically. 

An all steel assembly, GRAYLOC employs a 
pressure aided seal that can be assembled or discon- 
nected in minutes. The heart of the assembly — the 
seal ring—is completely reusable. 





Taper angle of seal-ring 
lips is slightly less than 
that of mating hubs. Tight- 
ening clamp causes seal- 
ring lips to deflect, form- 
ing seal by spring action. 














Although GRAYLOC connections are manufac- 
tured in standard stock sizes from 1” to 30”, special sizes 
for special applications are available on request. Cor- 
rosion resistant metals can be provided on short notice. 

You can use GRAYLOC connections in your piping 
system. They'll save you maintenance and assembly 
time, space and money. To learn how, write for the 
new GRAYLOC catalog. 


GRAYLOC SALES DIVISION 


GSD tel Cnpary 


P.O. BOX 2291 


Circle 384 on Page 19 


* HOUSTON 1, TEXAS *« Riverside 7-1240 


MAcHINE DEsIGN 





NEW PARTS AND MATERIALS 





or 58 cfm at 1.0-in. static pressure 
at sea level. Weight is 0.72 lb, and 
size is 214 in, long by 3 in. diam 
at mounting rings. Mounting is by 
servo-type clamping rings at both 
ends for either panel or duct mount- 
ing. Electro Products Div., West- 
ern Gear Corp., 132 W. Colorado 
St., Pasadena, Calif. 

Circle 707 on Page 19 





Miniature Lamp Assembly 


is low-voltage, 
low-current indicator 


Miniature Logic Lite combines a | 
waterproof panel-seal lamp holder, 
with a built-in resistor network, | 
and a replaceable neon cartridge | 
lamp with an O-ring seal. Unit re- | 
quires 0.625 in. behind the panel, | 


and is used as a low-voltage, low- 
current indicator in transistor cir- 
cuitry. A seal at the lamp and a 
seal behind the panel combine to 
make the unit completely water- 
tight. Potted resistor network is her- 
metically sealed and will operate | 
under conditions of 95 per cent 
relative humidity. A variety of lens | 
colors and shapes is available. Unit 
meets MIL-L-3661-A, for use where | 
suitable driving circuitry is avail- 
able. Eldema Corp., 1805 Belcroft | 


Ave., El Monte, Calif. 
Circle 708 on Page 19 


Vinyl-Coated Glass Cloth 


in widths of 36 and 50 in. 
for high-temperature use 


Vinyl-coated glass cloth is available 
for high-temperature applications 
in aircraft construction, welding 
curtains, and in other industrial 
and maintenance fields. Cover- 
light-V material is available in 
widths of 36 and 50 in., weights 
from 5 to 20 oz, in white and other 
(Please turn to Page 302) 
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WATLOW’S FIREROD OPERATES 720 HOURS 


IN OPEN AIR AT 1800°F. 


No other cartridge heater can match this! 


Watlow’s Firerop® Cartridge Heater has outperformed every 
other heater on the market in rigidly controlled laboratory tests. 


At a sheath temperature of 1800° F., a 14” o.d. FrrRERop 214” long 
operated for 720 continuous hours rated at 90 watts per square inch. 
The unit was still operating satisfactorily at the end of this test while 
competitive so-called “‘high watts density’ heaters had burned out. 
Under these conditions, standard cartridge heaters, manufactured 

on the techniques used before the introduction of the 
FIREROD, burned out in minutes. 


Make your own comparison test. FIRERODS will save 
for you in three ways: Longer life, fewer replacements, 
and less space needed for required wattage. You can get 
FIRERODS, best by test, with deliveries of two weeks or less. 


Write for Firerod Bulletin 367. 


WATLOW 


ELECTRIC MANUFACTURING COMPANY 
1384 Ferguson Avenue / St. Louis 14, Missouri 


Circle 385 on Page 19 





A MOTOR 
IS A 
SERIES OF 
CIRCLES 


BRACKET-TO-FRAME RABBET 
STATOR FRAME 1.D. 
STATOR CORE DIA. 
AIR GAP 
ROTOR DIA. 
BEARING 0.D. 


Aa ee must be ACCURATELY CONCENTRIC if the 


motor is to run smoothly, quietly, trouble-free 


CONCENTRICITY of Elliott C-W Motors begins with TOLERANCE of 0.0007 in. for the bearing bore is 
the bracket-to-frame fit, the reference for all sub- checked by an air gage after finishing in a precision 
sequent “‘circles.” Bearing bore and shaft bore are lathe. Master jig assures accurate positioning of 
precisely centered within this accurate diameter. bearing, essential to uniform air gap. 


Elliott Crocker-Wheeler integral-hp a-c and d-c motors—from smallest to largest—are 
offered in all conventional enclosures and modifications; with insulation to suit the appli- 
cation, including r crapseat) epoxy insulation, for use where conditions are most severe. 


BLLI 0 in rT 0 OM P ANY GENERAL OFFICES: JEANNETTE, PENNSYLVANIA 
[o PLANTS AT: Jeannette and Ridgway, Pa.; Springfield, Ohio 
TURBINES - GENERATORS - MOTORS - COMPRESSORS - TURBOCHARGERS - EJECTORS - STRAINERS- TUBE CLEANERS 
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CONCENTRICITY 
of all parts 

of Elliott 

C-W Motors 

is achieved by 
extraordinarily 
precise 
manufacturing ¢ 
methods 





‘ 


PRECISION GRINDER finishes the outer surface of the 


stator core to a tolerance of 0.001 inches. It is then 
pressed and keyed into stator frame, which has 
been finish machined concentric with the basic 
bracket-to-frame fit. 


Key manufacturing upera- 
tions employed in maintain- 
ing the required close toler- 


ances are described more 
completely in an interesting 
brochure, The Fine Art of 
Building Better Motors. We 
will be very glad to send you 


a copy. 


















DUPLICATING the basic bracket-to-frame fit, a jig 
accurately positions the wound stator for finishing 
the inside core diameter by a “fly cutter,” which 
corrects for all accumulated tolerances and assures 
precise concentricity. 


ELLIOTT COMPANY, Jeannette, Penna. 
Advertising Department 


Please send a copy of The Fine Art of Building Better 
Motors to: 


Name Position____ 


Company 


ee 


Address 


NEW PARTS AND MATERIALS 
(Continued from Page 299) 





colors. Vulcan Div., Reeves Broth- 
ers Inc., 1071 Avenue of the Amer- 
icas, New York 18, N. Y. 

Circle 709 on Page 19 


Electronic Timer 


is accurate to 


0.005 sec 


Type 940 electronic timer is a tran- 
sistorized, general-purpose unit com- 
bining compactness, high load ca- 
pacity, long life, switching circuit 
versatility, and precision of control. 
Full-scale time ranges are 0.1, 1, 
10, and 100 sec, with three models 
for choice of use as an interval 


Write for new catalog showing construction, 
types, sizes and specifications, plus Application 


Book containing many “how-to-do-it” biveprints. 


LEIMAN 


Vacuum to 29.9 Hg Pressure to 20 p.s.i.g. 


Rotary Positive 


AIR PUMPS 


timer, time-delay relay, or cycling 
timer. Repeat accuracy is 1 per cent 
of full scale on all units. No warm- 
up time is required, since no elec- 
tronic tubes are used. Load contacts 
are double-make double-break, rated 
25 amp, 120 v ac resistive. Power 
required is 115 or 220 v, 60 cycles. 
Unit is accurate to 0.005 sec. 
Cramer Div., Giannini Controls 
Corp., Centerbrook, Conn. 

Circle 710 on Page 19 


Fiber-Plastic Material 


for temperatures from 


-40 to +200 F 


Fibrite is a plastic consisting of hard 
vulcanized fiber with a bonded cov- 
ering of clear plastic film. Combi- 
nation enhances physical and high 
dielectric characteristics of fiber with 
increased flexural strength, im- 
proved flatness and appearance, and 
lower moisture absorption. Plastic 
film also has high dielectric 
strength, is resistant to solvents and 
grease, has a temperature service 
range from —40 to +200F, and 
can be heat-sealed to itself. Ma- 
terial is particularly suited to large 


parts and thicknesses of 3/32 in. 
and over in applications where im- 
pact strength, moisture, or arc re- 
sistance are required. Spaulding 
Fibre: Co. Inc., 310 Wheeler St., 
Tonawanda, N. Y. 

Circle 711 on Page 19 


Air Motor 


has valve mounted 
on top of cylinder 


Jockey air motor has an integral 
valve - on - cylinder arrangement 
which seats the valve directly on 
the manifold. Design frees both 
ends of the cylinders for use, mak- 
ing possible double-rod-end opera- 
tion. Unit is adaptable to every 
type of air-motor operation. It 
can be mounted in a number 
of ways, including swivel, front 


W The BIGGEST SCOOP 
_ _ in AIR PUMPS! 


LEIMAN 


CURVED VANES 


SCOOP UP MORE AIR 


-- provide high capacity 


with slower speeds and 


less wear 


Leiman Air Pumps maintain new-pump efficiency and 
fully-rated vacuum or pressure for the life of your equip- 


ment, with little or no maintenance or repair. Fewer 
moving parts—no gaskets or packing—no composition 
vanes to wear out or renew. Pulseless airflow—every 


pump tested. Many models and sizes to meet your needs. 
Over 70 years’ air engineering at your service on any 


Volume to 162 c.f.m. 


design or application. 


LEIMAN BROS.,INC., 158 Christie St., Newark 5, N. J. 


Established 1889 
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ALL MARS - ALL TOPS 


....all imported from West Germany, made to meet the highest standards of professionals. 


the pencil thats as good as it looks “gil ae re Se 


J.S. STAEDTLER.INC. 


Mars products are available at better engineering and drafting material suppliers everywhere. HACKENSACK, NEW JERSEY 





Here are tips to help you 





jou GHTON «yorautic FLUIDS and PACKINGS 


achieve packing-fluid compatibility! 


The efficiency, safety and ultimate 
cost of a hydraulic system is largely 
dependent on the compatibility of 
its packings and fluid medium... . 
how well they do or do not work 
together. 


Mineral Oils 

The above is frequently over- 
looked when a plant switches from 
one type of fluid to another. Take 
mineral oils, for example. Three 
general types are used in hydraulics, 
and are classified according to their 
aniline points: high, medium and low. 

If, through error, a high aniline 
oil is used where low aniline oils are 
specified, rubber seals in the system 
would shrink and harden. Con- 
versely, “high aniline” rubber seals 
will swell and soften in low aniline 
hydraulic oils. Leakage or equip- 
ment failure is the result. 

To complicate the picture further, 
mineral oils made to the same speci- 
fication by different oil manufac- 
turers, using different crudes, will 
vary in aniline point to the degree 
that they may cause synthetic rubber 
seals to either shrink or swell. 

Even among the various types of 
synthetic rubber used for hydraulic 
seals, the reactions to mineral oils 
vary. Buna S and Butyl seals, for 
example, will disintegrate in mineral 
oil while Buna N, Neoprene, Viton 
and Thiokol polymers work very 
well. 


Fire-Resistant Fluids 

In many hydraulic systems, min- 
eral oils are being replaced by mod- 
ern, synthetic fluids which eliminate 
fire hazards without affecting hy- 
draulic efficiency. 

Three types of fire-resistant fluids 
are in wide usage and each type 
requires a compatible packing. 

The three basic types of synthetic 
fluids with recommended and maxi- 
mum recommended operating tem- 
peratures are shown in the box. 





Maximum 
Recommended 
Temperature 


Phosphate Ester} +130°F. | +180°F. 
Water-Glycol 120° 150° 


Recommended 
Type Temperature 





Emulsion 
water-oil 120° 150° 

















Phosphate Ester fluids and min- 
eral oils have a directly opposite 
effect on the same rubber seals. 
Butyl packings which fail miserably 
in mineral oils, work beautifully 
with straight Phosphate Ester while 
Buna N, which works well in min- 
eral oils, is unsuitable for Phosphate 
Ester. For this reason, changing a 
system from mineral oil to Phosphate 
Ester requires a complete and careful 
flushing and cleaning as well as a 
switch in packing materials, if elas- 
tomer packings are used. 

For use with these fluids, homog- 
eneous packings should be of Butyl, 
fabricated packings of Butyl and 
duck or asbestos and leather pack- 
ings should be either Wax or Thiokol 
impregnated. 

Water-Glycol fluids are generally 
compatible with both Buna N and 
Butyl seals, and with duck or asbes- 
tos. However, they do attack leather 
fibers, Water-Glycols have a pH of 
8.5 to 10.5 and leather fibers start to 
disintegrate at a pH over 8.0 

Because of this pH condition, 
leather packings are not recom- 
mended for use with Water-Glycols. 
Homogeneous packings should be 
of Buna N and fabricated packings 
of either asbestos or duck and 
Buna N. 


& 


Emulsion type fluids react much 
the same as mineral oils do with 
rubber and leather. In homogeneous 
and fabricated packings, use Buna N; 
in leather, use a filler of wax or 
Thiokol. Never use Emulsion fluids 
with Butyl. 


A Simple Solution 
As complex as the subject appears, 
packing-fluid compatibility in hy- 
draulic systems can be determined 
with very little trouble. Houghton 
Packing-Fluid Compatibility Tables 
will instantly tell you which pack- 
ings work best with the various 
types of fluids in general use. 
Better yet, Houghton is in a unique 
position to give you completely un- 
biased answers to your hydraulic 
packing-fluid problems, for 
Houghton is the only manufacturer 
who offers you a complete line of both 
packings and fluids for industrial 
hydraulic systems. 





FREE! Packing-Fluid 
Compatibility Tables 





For your copy of 
Houghton’s Packing- 
Fluid Compatibility 
Table, or for help on 
any hydraulic packing 
or fluid problem, call 
your Houghton repre- 
sentative or write: 
E. F. Houghton & Co., 
303 W. Lehigh Ave., 
Philadelphia 33, Pa. 


COMPATIBLE HYDRAULIC FLUIDS nad PACHINES 
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‘NOUSTRY's PARTNER 


Circle 389 on Page 19 


Houghton 


IN PRODUCTigy 


MACHINE DesIGN 





NEW PARTS AND MATERIALS 





flange, foot, or clevis. It is avail- 
able with single or double solenoids, 
momentary and maintained con- 
stant, in 114, 2, 3, and 4-in. diam. 
Air Control Div., Lehigh Inc., 
Easton, Pa. 

Circle 712 on Page 19 


Trimming Potentiometer 


has resistance range of 
10 to 50,000 ohms 


New trimming potentiometer is 3 
in. square and weighs 34 gram. It 
has a variable resistance range from 
10 to 50,000 ohms at a power rating 
of 1 w at 50C. Operating tem- 
perature is 170C. Component is 
available for circuit-board mount- 


ing with top adjustment; circuit- 
board mounting with side adjust- 
ment; and lead-wire mounting. 
Techno-Components Corp., 18232 
Parthenia St., Northridge, Calif. 
Circle 713 on Page 19 


Machine Drives 


for fast stop-start cycles 


Vari-Power machine drives for start- 
stop cycling of production machin- 
ery and machine tools provide kinet- 
ic energy to meet momentary peak- 
load requirements up to ten times 
their average load ratings. Drives in- 
clude a compact axial air-gap motor 
and an integral clutch-brake coup- 
ling. Within the motor a high-iner- 
tia, constantly spinning rotor 
achieves a flywheel effect to store 
kinetic energy. Upon engagement of 
the clutch and release of the brake, 
top speed is reached by the output 
shaft almost instantaneously. Coast- 
ing is virtually eliminated through 
automatic clamping of the output 
shaft and its driven load by the 
brake, Drives have horsepower rat- 
ings of 14 to 7/12, with 1200, 1800, 
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ACME 


HOLYOKE 
MASSACHUSETTS 


a 
100,000 


Acme backs its quality Power 
Transmission Products with 
the best engineering service 
available in the industry. 
Even on short notice, Acme 
has its Engineers available 
to put their years of experi- 
ence and technical knowledge 
to work in helping you solve 
a design, installation or any 
other chain drive problem 
you may have. 


Acme has built its reputa- 
tion on providing customers 
dependable service before, 
during and after the sale. 


Wherever you are, what- 
ever your problem, there’s 
an Acme Engineer as close 
as your telephone, ready and 
willing to lend his assistance 
just for the asking. When 
your drive problems require 
service, call Acme. 


Write Dept. 6-N, 
for new ill. 100 page cata- 
log with engineering section. 


RELIABLE CHAIN DRIVES FOR ALL INDUSTRIES 





ROLLER CHAINS, SPROCKETS, CONVEYOR CHAINS, FLEXIBLE 
COUPLINGS, ATTACHMENTS. (Special and Standard) 
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Upsetting of the hexagonal section in the center of this adjusting screw cut finished cost 28% 
compared to that hogged from hexagonal stock. The finished forging is stronger, too...up- 
setting increases strength by directioning the metal grain flow to match the shape of the part. 


Check your products for parts that might be upset forged... then call — 


ll THE CHAMPION RIVET COMPANY 


CLEVELAND 5, OHIO + EAST CHICAGO, INDIANA «+ T. P. CHAMPION, President 


Whew itd wa vital pat, better make iv 4 
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or 3600 rpm. Ferguson Machine Co., 
7818 Maplewood Industrial Ct., St. 
Louis 17, Mo. 

Circle 714 on Page 19 


Divider-Combiner Valve 
for pressures to 3000 psi 


For use where two hydraulic actu- 
ators are required to operate in uni- 
son, Model 1467 flow divider-com- 
biner valve is available. Used as a 
divider, valve divides pump output 
(up to 40 gpm) into two equal 
flows. As a combiner, valve equalizes 
the return flows of two cylinders to 
equalize piston speeds. Besides equal 
division or combining, valve can be 
factory-calibrated to any unequal 
combination, One or both of the 
divided flows can be redivided with 


additional valves to synchronize 


multiple elements. Valve is available 
with one l-in. and two 34-in. NPTF 
ports. It is recommended for pres- 
sures to 3000 psi, Waterman Hy- 
draulics Corp., 725 Custer Ave., 
Evanston, III. 
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High-Voltage Rectifier 


miniature unit gives peak 
inverse voltage to 3 kv 


For  voltage-multiplying circuits, 
subminiature high-voltage _rectify- 
ing device is available in a diode- 
size package. Less than one-fourth 
as long as an ordinary paper clip, 
new encapsulation gives peak in- 
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- Barber-Colman geared motors 


give you high torque, 


positive starting... wide 
selection to fit your needs 


| 
| 





BARBER 
COLMAN 


QUIET RUNNING 

PRECISION-HOBBED GEARS 

HIGH STARTING TORQUE 

WIDE RANGE OF GEAR RATIOS 
LONG-LIFE LUBRICATION 

POROUS BRONZE OR BALL BEARINGS 
QUALITY GUARANTEED 


a-c small motors 


For longest life per dollar invested, put 
Barber-Colman geared motors into your 
product. Open and enclosed types... 
unidirectional, reversible, or synchronous. 
Highest quality construction ... gears 
are accurately hobbed in our own plant 
on our own precision Barber-Colman 
hobbing machines. Motors are shaded 
pole type with torques up to 300 lb-in. 
and speed ranges from 1/6 revolutions 
per hour up to 1500 rpm. All are built 
for long, trouble-free service to help 
eliminate costly maintenance of your 
product. Yet cost per motor is sur- 
prisingly low. 

THE WIDE LINE OF BARBER-COLMAN A-C MOTORS 
includes unidirectional, synchronous, and reversible 
types . . . with or without reduction gearing . . . 


open or enclosed. Stator and rotor sets also avail- 
able. Write for quick reference file. 


BARBER-COLMAN COMPANY 


Dept. 


U, 1273 Rock St., Rockford, Illinois 
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NEW WARD LEONARD, 4-POLE RELAY 
more compact, more economical than ever 


...for relay circuits up to 10 amps 


Here’s a new 4-pole, double-throw, power-handling relay that measures only 
2-5/8” W x 3-1/8” H x 1-29/32” D and weighs only 11 ounces... only slightly 
larger than previous 3-pole relays, yet its contacts are rated up to 10 amps, 
non-inductive. 

It’s the new W/L NYLINE Bulletin 110 relay—another Ward Leonard relay 
you can stake your reputation on. 

Look at these outstanding design features for long trouble-free life: Simpli- 
fied nylon contact finger support to insure full electrical spacing and simplified 
contact placement .. . self-cleaning, self-aligning, silver contacts—for positive 
make and break with superior wiping action and follow . . . flexible silicone 
insulated leads connecting leaf-spring contact fingers and terminals... and 
many other big features. 

You’ll find complete information on the new 4-pole NYLINE relay (plus 2- and 
3-pole models) in Ward Leonard Bulletin 110. Write for your copy and a list 
of stocking distributors today. Ward Leonard Electric Co., 58 South Street, 
Mount Vernon, New York. (In Canada: Ward Leonard of Canada, Ltd., Toronto.) 

1.8 
ENGINEERING DATA—4-POLE DT RELAY 
CONTACT RATINGS 
D.C. Amps A.C. Amps.* | COIL VOLTAGES: 6, 8, 10, 12, 24, 32, 48, 115, 230 

Volts N.O.| N.C. | N.O. | N.C. | AVG. COIL WATTS: 3.5 D.C.; 5.0 AC 

024 | 10 10 10 10 PICK-UP: 85% or less of rated coil voltage. 

25.125 | 1 | 1 | 10 | 10 | wetgnt: 11 ounces. 

126-250 10 | 10 | DIMENSIONS: 2-5/8” W x 3-1/8” H x 1-29/32” D, 


*Ratings are non-inductive 


jw, WARD LEONARD 
WU 


ELECTRIC CO. 


RESISTORS ¢ RHEOSTATS « RELAYS ¢ CONTROLS « DIMMERS 
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verse voltage to 3 kv and handles 
a continuous operating current of 
50 ma. Maximum power dissipation 
is 250 mw with a maximum am- 
bient operating temperature of 150 
C. North American Electronics Inc., 
71 Linden St., West Lynn, Mass. 
Circle 716 on Page 19 


Reinforced Plastic 


for rocket applications 


Tayloron PN nylon-base reinforced 
plastic features light weight and 
low thermal conductivity. Specif- 
ically developed for rocket applica- 
tions, it can be used for components 
where temperatures exceed 4000 F 
for short periods of time. Made 
from nylon fabric impregnated with 
a proprietary high - temperature 
phenolic resin, material has excel- 
lent physical, thermal, and erosion 
characteristics and good dielectric 
strength. It is highly machinable, 
and exhibits high deflection under 
load. It is supplied in every form 
required for high-temperature ap- 
plications. Advanced Materials Div., 
Taylor Fibre Co., Norristown, Pa. 
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Fluid Filter 

for hydraulic equipment 

has high capacity 
Twin-Life high-capacity intake 
strainer/filter for hydraulic equip- 
ment is currently available in ca- 


MacHINE DesIGN 





Integrally molded 
element and case 


KO 


Victoprene on O.D. Steel O0.D.—Victoprene 


and outer face 


Patented 
lead-into-bore 


Primary lip 
retains 
\ lubricant 


< 


Secondary lip 


excludes dirt 


Proven design for compact dual-lip sealing 


Two types...as narrow as % inch 


In Type K4 Victoprene oil seal and its variant, 
Type K6, Victor offers a highly improved version 
of compound element shaft sealing. The two types 
accommodate varying installation and bore sealing 
needs, yet provide identical shaft sealing efficiency 
in the smallest housing space. 

Check the design features. See how these seals 
can enhance your specifications for all types of 
machinery or automotive applications. You’ll like 
their moderate price, too—and fast availability in 
all standard sizes! See your Victor Oil Seal Engi- 
neering Catalog No. 306. 

DUAL SEALING SURFACES— Inner lip designed for 
maximum fluid retention. Outer lip excludes foreign 
matter or confines a secondary lubricant. 
VICTOPRENE ELEMENT—Developed of improved 
Buna N synthetic rubber for balanced resistance to 
lubricants, heat, and age deterioration. 
PRE-LUBRICATION CAVITY between lips provides 
for permanent lubrication on installation. Reduces 
frictional drag; extends seal life. 


SPACE-SAVING NARROW WIDTH — Patented 
one-piece, integrally molded element and case con- 
struction permits most compact seal housing. 


POSITIVE SPRING LOCATION—Molded groove 
in sealing element holds garter spring in proper 
place to keep uniform pressure on shaft. 


POSITIVE BORE SEALING—T ype K4 has bonded- 
to-case Victoprene on O.D. and outer face. Patented 
lead-in feature aligns seal for easy installation. 
Type K6, for metal-to-metal installations, has steel 
O.D., with integral gasket on inside face for bottom 
of bore seal. 





TYPICAL APPLICATIONS—Wheel bearing 
seals on automotive vehicles, farm and road 
machinery, etc.; crankshaft; pinion; automo- 
tive transmission (rear extension housings); 
speed reducers; winches, etc. 

K4 and K6 seals supplied without 

spring where it is not required 











Victor Mfg. & Gasket Co., P. O. Box 1333, Chicago 90, Ill. 


Canadian Plant: St. Thomas, Ont. 


Victor Oil Seal 
Engineering Catalog 
No. 306, sent free 
on request. No 
designer should be 
without it. 


gasket on inside face 


wWiciron 


Sealing Products Exclusively 


OIL SEALS e GASKETS e PACKINGS e MECHANICAL SEALS 
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HOW WOULD YOU 
DESIGN THE 
TOUGHEST 
POSSIBLE 
GREASE SEAL? 


FRANKLIN 


DID TH 


Protective devices stay where they belong— 
inside. It's the only polyphase motor with this 
built-in space. 


Tough yet lightweight aluminum means lower 
shipping costs, easier assembly line handling, 
lower production costs. 


Comes pre-wired to your specifications. Han- 
diest terminal board design ever — just connect 
three line leads .. . that's all! 


Pre-packed, double-shielded bearing, combined with a protective inner slinger 
forms a really ‘stubborn’ system. Positive seal keeps grease in the bearing, 
bearing-destroying contaminants out. 


NEW BEARING SYSTEM IS DOUBLE-SHIELDED 
TO KEEP GREASE IN, CONTAMINANTS OUT! 
Bearings protected the Franklin way last longer, do away with 
maintenance headaches. A pre-packed, double-shielded bearing 
plus a slinger-type labyrinth seal keep grease in the bearing, 
assure you and your customers of longer motor life. An extra 
grease reservoir, sealed in the system, adds even more years of 
maintenance free performance. And contaminants that can cause 
bearing failure are positively locked out of the system. Stub- 
born? Like a rock! See the new Franklin integral made of light- 
weight aluminum and write for free color brochure. 


Franklin Electric Co., Inc. 


BLUFFTON, INDIANA 
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ithe ke ie sa MEEHANITE MEANS BETTER CASTINGS® 


20 to 30 gpm. Filters are available 
in standard 100 mesh (140 micron) 
and in 60, 80, 150, and 200 mesh 
for filtering particles from 260 to 
75 microns. Wire mesh is Monel; 
other parts are cadmium-plated - Saat cnemian 
steel. Michigan Wire Cloth Co., pressure-tight Meenanite 
2100 Howard St., Detroit 16, Mich. the. necessary mechanical 

Circle 718 on Page 19 properties and is less cost- 


Standard construction mate- 
rials for all Blackmer Vari- 


ly than steel, particularly 
from the standpoint of ma- 
- chining. The a ee 

shown, a critical interna 
Linear Actuator veg erg Te 
stresses, is cast in type 
SP-80 to insure top per- 
formance under the most 
severe service conditions. 


has continuously adjustable 


stroke from 0 to 6 in. 


Featuring positioning accuracy re- 
peatable to within +0.0025 in. with- 
out feedback, Model C402 actuator 
has a rated thrust of 500 Ib tension 
and compression, with a maximum 
thrust of 1000 Ib. Actuator also 
has a continuously adjustable stroke 
of 0 to 6 in. with an optional 
potentiometer for position indica- 
tion, a capacitor start-and-run, and 
a reversible single-phase motor with 


integral brake. Unit is entirely en- 
closed and all ball bearings and 
gears are lubricated for life. Electro- 
Mechanical Div., Lear Inc., 110 
Ionia Ave. N.W., Grand Rapids 2, 
Mich. 

Circle 719 on Page 19 


Tantalum Capacitors 


have increased ratings 
in same case size 


Up to double the original capaci- 
tance values are now available in 
the same three basic case sizes of 
Type HP and PP electrolytic tan- 
talum capacitors. Ratings range 
from 1.75 to 560 mf at de working 
voltages of 4 to 85 v for Type HP 
and 6 to 125 v for Type PP. Ca- 
pacitors retain high reliability, fre- 
quency stability, negligible electri- 
cal leakage, and shock and vibra- 
tion resistance. Ambient operating 
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SOLVE YOUR TOUGH 
CASTING PROBLEMS WITH 
MEEHANITE NODULAR 


The excellent castability of Meehanite Nodular in combination with exceptional 
strength, ductility and wear resistance has led to its wide acceptance for intri- 
cate pressure castings and many other components which must withstand severe 
service conditions. The broad range of its utility is further enhanced by inherent 
production advantages resulting in a reduction of manufacturing costs. 


Meehanite Nodular is available in a broad range of properties embracing all current 
Nodular specifications and including some unique new wear and heat resisting 
types. When you specify one of the S types of Meehanite Nodular, you can be 
sure of obtaining castings that live up to specified claims. Meehanite foundries 
have more than a quarter of a century of experience in handling the essential! 
materials used to convert the graphite in cast iron from the flake form to the 
nodular which gives this family of metals its unique engineering properties. 
Meehanite patented quality controls assure uniform dependability regardless of 
how small or how large the casting. 


For complete information about Meehanite Nodular, send for a free single copy 
of our eight page brochure (B-47-A). Write: Meehanite Metal Corporation, 714 
North Avenue, New Rochelle, New York. 


MEEHXHANITE METAL 


MEEHANITE CASTINGS ARE MADE ONLY BY MEEHANITE FOUNDRIES. 
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THESE MASSIVE 
NEW NYLON 
SHAPES CAN 

SAVE YOU MONEY! 


IN BUSHINGS 


Nylon has been proven in service 
as an outstanding bearing material 
because of built-in lubrication, 
ability to withstand abrasive and 
corrosive environments, and me- 
chanical strength. And MC* nylon, 
newest of the nylon family, is more 
adaptable than any and most 
economical of all. Tubular bars, 
for example, cost less than other 
nylon formulations . . . even less 
than continuous cast bronze. Plate 
and rod sell at prices under com- 
petitive nylons. 


POLYPENCO MC nylon has pre- 

mium properties similar to nylon 

101 with outstanding wear life, 

strength and resmtance % defor- 5"1.D.x 7”0.D. x 13” long back-up rolls for die cutting 

mation under load. Typical appli- outline and patterns of paper place mats and lace 
‘ : bush doilies save $2000 per machine in cost of rolls 

cations: rollers, bearings, bush-  aione replacing Kraft paper rolls. 

ings, gears, cams, forming de- 

vices, wear plates, tooling and 

general structural wear parts. 


AVAILABILITIES 
TUBULAR BAR: 2"-15" 0.D. 
SOLID ROD: 3”-24" 0.D. 
LARGE PLATE: 14"-6" Thick 


Non-scarring work holder bushings for disc grinding 
roller bearings. 


IN BACK-UP ROLLS 


IN DRIVE ROLLERS 


SPECIAL SIZES AND SHAPES 
ON REQUEST 


“Trademark of The Polymer Corporation 


D 


Support rollers for end grinding roller bearings. 
THE POLYMER CORPORATION 


OF PENNSYLVANIA 
Reading, Pennsylvania 


POLYPENCO’ Engineered Industrial Plastics 


_ EXPORT: Polypenco, Inc., Reading, Pa. 
STOCK SHAPES e MOLDING RESINS e SINTERED PARTS ¢ WHIRLCLAD® COATINGS 
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temperature ranges remain —55 to 
+85 C for the Type PP and —55 
to +125C for the Type HP. Toler- 
ance for Grade | capacitors in both 
types is +10 per cent in standard 
production. Rectifier - Capacitor 
Div., Fansteel Metallurgical Corp., 
North Chicago, IIl. 
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Control Valves 


provides control for 
low-flow applications 


Series 1400 valves for regulating the 
flow of small streams of air, water, 
steam, or chemical solutions include 
a lightweight, diaphragm-actuated 
model, a _ high-performance  dia- 
phragm model, a low-flow model, 
and two models having electric ac- 
tuators, Valves are available in 1/, 


34, and l-in. body sizes in a full 


range of materials and body rat- 
ings with both screwed and flanged 
connections. Valve Div., Minneapo- 
lis-Honeywell Regulator Co., Fort 
Washington, Pa. 

Circle 721 on Page 19 


Printed-Circuit Connector 


has 140 terminations divided 
into two sets of contacts 


New printed-circuit connector pro- 
vides two sets of twin receptacles 
to accommodate 1/16-in. printed- 
circuit boards. Connector has a 
total of 140 terminations divided 
into two sets of 38 and 32 con- 
tacts. Staggered, pierced termina- 
tions facilitate soldering operations. 
Contacts are beryllium-copper alloy, 
gold over silver plate; insulator ma- 
terial is diallyl phthalate per MIL- 
M-19833, Type GDI-30. Over-all 
length of the connector is 8.63 in. 
with 0.100-in. contact spacing. 


MAcHINE DESIGN 





AN INDUSTRIAL 
MIEN 


FOR AUTOMATIC CONTROL 


At the heart of the new, high capacity STOKES BLOW MOLDER 


The production of holfow.plastic artietés 
(containers, dispensers, etc.) has been boosted 
immeasurably with the development of “High 
Capacity Stokes Dual - Manifold Blow Molder” 


And at the™heart of the system is an Industrial 
Timer Corporatton timing device to provide the 


precise control of each*eyele_of processing, camel ‘vain eibeene eneeniitinnn 


Wherever precise timing controls are required in 
industrial processes, or in equipment, Industrial 
Timer Corporation has the wide range of instru- 
ments, the wide experience in applying them, that 
assure the perfect answer to your problem. 


If timing is of the essence .. . take the time to 


conSult_an Industrial Timer expert. . 
INTERVAL TIMERS TIMER DELAY TIMERS 


Phone or wfite.us. 


Iwousrait INDUSTRIAL TIMER CORPORATION 


\\ CORPORATION | 1404 McCarter Highway, Newark 4, New Jersey 


Manufactured and sold in Canada by 
SPERRY GYROSCOPE OTTAWA LIMITED + 3 Hamilton Ave., Ottcwa, Canada * PA 8-4681 
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PRECISION 
TUBING 


Made To Your Product 
Requirements ... Sold At 
Regular Prices 


The right temper in tubing can mean the differ- 
ence in finished product quality. It should be 
varied to meet the job to be done. 

Precision Tubing can be produced to meet 
your most exacting specifications from an- 
nealed to full hard. Continuous hydrogen at- 
mosphere and combusted gas atmosphere 
bright annealing furnaces, scientifically con- 
trolled by advanced instrumentation assures 
the correct temper in every foot of tubing... 
locked in for the life of the tubing. 

Precise temper is only one of the outstanding 
qualities of Precision Tubing. Accuracy, mirror- 
finishes, quick deliveries and regular mill prices 
cre all offered in Precision Tubing ... in copper, 
brass, bronze, nickel, nickel-alloy ... sizes 
010" to 1.125" O.D. in all shapes. Get the 
full details, write for catalog to 


PRECISION TUBE CO., INC, 
North Wales, Pa. 


RECISION 


TUBE COMPANY 


PRECISION-EERS OF SMALL TUBING 
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Breakdown voltage is 2200 v ac at 
sea level and current rating is 3 
amp. Viking Industries Inc., 21343 
Roscoe Blvd., Canoga Park, Calif. 

Circle 722 on Page 19 


| Tungsten-Rhenium Alloys 


in expanded range of 
wire and strip sizes 


| Tungsten-26 per cent rhenium al- 
| loy is now furnished in wire sizes 
| as fine as 0.0005 in, diam and in 
| continuous lengths of over 2000 ft. 
| Short lengths of strip of the same 
| composition have also been produced 
| in widths to 4 in. and thicknesses 
| to 0.005 in, Principal properties of 
| the wire and strip include high ten- 


sile strength at elevated tempera- 
tures, excellent electrical resistivity, 
and high melting point, approxi- 
mately 5800 F. Hopkins Mfg. Co., 
445 Lawton Ave., Detroit 8, Mich. 
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Rotary Actuator 


in three models with 
50 to 314 Ib-in. 


| Air-Dex reversible rotary actuator 
| is driven by air or hydraulic fluid 
| pressure. Two opposing _ pistons 
| move a gear rack over a pinion on 


a drive shaft for any desired rota- 


| tion up to 350 deg. Rotation of the 
| shaft can be stopped and reversed 
| at any part of the cycle. Three 


models are offered, developing 50 
to 314 lb-in. of torque with 100 
psi pressure. Drive shaft is keyed 
for use with stock worm or spur 
gears or special cam or lever at- 
tachments. Functions include power 
steering, gate operation, indexing, 





An 

amportant 
announcement 
to users 

and buyers 

of miniature 
and instrument 
ball bearings 


Caveat emptor 


“There is hardly anything in 
the world that some men cannot 
make a little worse and sell a 
little cheaper and the people who 
consider price only are this man’s 
lawful prey.” 

attributed to John Ruskin 


ADOSER RR SARIN «te 








The past three months have seen much activity 
in the miniature and instrument bearing field. Start- 
ing with MPB’s introduction of MINA Bearings (ABEC 
3 precision grade), the bearing user has been con- 
fronted more recently with fluctuating prices as 
well as the introduction of low-priced Class 5 bear- 
ings. These events have produced numerous ques- 
tions from bearing users, chiefly concerned with 
how the price reductions affect performance and 
reliability, and puzzlement over the real need for a 
class 5 bearing with uncertain performance levels. 


Prices for miniature and instrument bearings are 
based on the grade of precision (*ABEC tolerance 
specifications) and at the same time related to the 
quality controls needed to insure performance and 
reliability. Thus, to effectively specify bearings, the 
designer and buyer must understand exactly what 
price means both in terms of performance and 
grade of precision. There are five ABEC grades of 
precision for miniature bearings, as shown in the 


following table of tolerances: 
*ABEC stands for Annular Bearing Engineers’ Committee of 
the Anti-Friction Bearing Manufacturers Association (AFBMA) 


ABEC TOLERANCES (in ten thousandths of an inch) — MINIATURE BEARINGS 





INNER RING 


OUTER RING 





raceway face groove 


runout | runout | runout | Width 


with bore | with bore | with face | Variation 


raceway face groove idth 
runout | runout | runout wiats 
with o.d. | with o.d.| with face | Variation 


ring width 
tolerance 
+0 





6 — — —50 





_ _ —50 





3 3 2 


3 2 —350 





1 1 


12 1 —59 
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Two important facts are quite evident from this 
chart: 


(1) There is only a small quantitative difference in 
the tolerances for the complete range of grades, 
and even a much smaller quantitative difference 
between, for example, ABEC 5 and ABEC 7. 


Many factors extremely pertinent to bearing 
performance in precision instrument applica- 
tions are not covered by ABEC specifications. 
The ABEC specs provide excellent definitions 
of dimensional: accuracy, but this is all they 
define. 


Some of the important factors affecting bearing 
performance not covered by ABEC standards are: 
1. Material and heat treatment of bearing components, 
Smoothness of operation. 
Cleaniiness, or freedom from contamination. 
Noise and vibration level in operation. 
Starting torque. 
Running torque. 
Conformity of race to ball (race curvature). 
Surface finish of bearing components. 
Load capacity. 


In many applications one or more of these factors 
may be far more important to bearing performance 
than the dimensional accuracy (precision grade) of 
the bearing. The bearing user must recognize exactly 
what is, and what is not covered by ABEC specs; and 
he must coordinate this information with the operat- 
ing requirements of his specific application. (An MPB 
bearing engineer will be glad to assist you). 


MPB has established numerous standards for its 
bearings, in addition to the dimensional tolerances of 
the ABEC grades, which include special material and 
heat treatment specifications, special noise and vibra- 
tion tests, surface finish tolerances and inspections, 
race curvature control, and extensive precautions to 
ensure cleanliness of the finished product. 




















Y2 V2 


From the viewpoint of value analysis, these con- 
trols which assure quality and performance can affect 
cost of the bearing as much or even more than opera- 
tions required to achieve a certain grade of precision. 
Therefore, the sophisticated bearing buyer knows that 
any drastic cost reduction for a given precision grade 
bearing reflects omission or slackening of~controls. 


This approach to marketing is not consistent with 
MPB's philosophy of producing a high quality product 
at a fair price. Therefore, we have established a pro- 
duction and pricing policy which results in fair-value 
unit costs without any sacrifice in inspection controls. 
MPB’s new policy is as follows: 


MPB will produce standard bearings in two 
precision grades — “Basic 7” and ABEC 3. “Basic 
7” is MPB’s designation for ABEC 7 bearings 
with .0002” (ABEC 5) tolerance on bore dimen- 
sion to facilitate fitting practice. Standard ABEC 
7 bore tolerance can be furnished at no extra 
cost. ABEC 3 bearings produced by MPB are 
designated by the tradename MINA Bearings. 
ABEC 5 grade bearings will be produced only on 
special order. 


Features such as special radial play, special 
lubrication, packaging, coding, etc., formerly 
supplied at no additional cost (these costs were 
amortized over all bearing production), will now 
carry a price additive. Consequently, changes 
have been made in the price of basic bearings. 
Through this pricing plan every user is assured 
of highest bearing quality and reliability, but 
each customer pays for only those special re- 
quirements that he specifies. To most customers 
this plan will result in substantially better bear- 
ing prices. 


You are cordially invited to send for MPB’s new 
Engineering Catalog and new prices. The latter, 
too, are virtually miracles in miniaturization. 


ew 


Horace D. Gusert, President 


Helps you perform miracles in miniaturization 


MINIATURE PRECISION BEARINGS, INC. PRECISION PARE, 


Circle 400 on Page 19 


315 





NAT’S 
quick facts 

about 
Fasteners... 


THREAD FORM 


tn:  (d)| 1261110), MO) auk@y\D IO). Mis i-7-\D) 


Can any fastener 
actually become tighter in service? 


WELL, HARDLY. NOT JUST ANY FASTENER... 


But self-locking, extra-strength LOK- 
THRED® bolts, studs and screws do, and 
even after long service you can expect 
their breakaway removal torque to aver- 
age about 70% higher than at installation. 

Here’s the reason. Just take a look at 
the LOK-THRED profile. Notice the 
extra-wide root? And its converging 
angle? It’s held, strictly by design, to 
exactly 6 degrees. 

Now, see what happens, as you drive 
any LOK-THRED fastener. It re-forms 
the metal of the receiving thread, squeez- 
ing out every void, and forming an inti- 
mate metal-to-metal contact. And each 
of the angled roots becomes a 6-degree 
tapered wedge, with the loading con- 
stantly pulling against it to make its 
anchorage even firmer. 


That’s why LOK-THRED fasteners 
actually do become tighter in service. 
They’re self-sealing, too... fluids can’t 
leak past them. And yet they’re fully re- 
usable... require no selective fits...can 
be used with ordinary tools. 

Take our word for it, there are plenty 
of reasons* why LOK-THRED is supe- 
rior for many kinds of fastening ... and 
we'll be glad to help you develop any 
applications to your own products. 


*They’re all given in 
National’s LOK- 
THRED booklet, with 
plenty of supporting 
data. Write for your 


copy. 


© Lon-rareo 


a 
a Va tion al, The National Screw & Mfg. Company ° Cleveland 4, Ohio 


ax” 


California Division, The National Screw & Mfg. Company 
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3423 South Garfield Avenue, Los Angeles 22, California 
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NEW PARTS AND MATERIALS 





tool positioning, and azimuth con- 
trol. Mo-Bar Hydraulics Co., Crystal 


Lake, IIl. 
Circle 724 on Page 19 


Motor-Brake 


has external 
manual release 


L-60 Universal series 1!/4 and 3 lb- 
ft torque brake is offered for direct 
shaft attachment to NEMA motor 
frames 56C, 66C, 182C, and 184C. 
Design permits use of standard 
NEMA-length shaft extension for 
hub mounting. Cover permits verti- 
cal, wall, or ceiling mount. Brake is 
electrically released and spring set. 
In the event of power failure, brake 
will hold load until power is restored. 
External release trip permits remote 
operation. Dings Brakes Inc., 4714 
W. Electric Ave., Milwaukee 46, 
Wis. 


Circle 725 on Page 19 


Circuit Breaker 
is trip-free unit 


Series C-500 circuit breaker provides 
positive circuit protection. Electro- 
magnetic circuit breaker weighs 2 
oz. maximum and withstands 50g 
shock and extremes of vibration and 
temperature. Trip-free feature makes 
it impossible to maintain the con- 
tacts closed when unit is carrying 


(Please turn to Page 320) 
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ror ACCURATE 


OVEMENT 
OF LOADS...USE 


DUFF-NORTON 
WORM GEAR JACKS 


Here are only four examples of the many ways to 
position accurately loads weighing as much as several 
hundred tons with Duff-Norton Worm Gear Jacks. 


1 


An application with two Duff-Norton Worm Gear Four Duff-Norton Worm Gear Jacks connected in 
Jacks mounted on swivel subbase and each lift- rectangular arrangement by Duff-Norton Mitre 
ing screw end fastened to hinged member by Gear Boxes, shafting and flexible couplings and 
means of clevis and pin. Jacks may be motor driven by gear motor to raise metal sheets to 
driven or manually operated. press level. 


it 
u 














3 
Six Duff-Norton Worm Gear Jacks as used on 4 ma Sat : 
pipe-cut-off and threading machines to adjust Platen pressure obtained positively and uni- 
height of machine spindle to level of conveyor formly by two Duff-Norton Worm Gear Jacks 
table to compensate for various sizes of pipe. with rotating screws. 

There are eight standard models of these jacks—capacities range 
from 2 to 100 tons, with standard raises up to 24 inches. 

For engineering drawings of standard jacks, mitre gear boxes and 
more examples of how Duff-Norton Worm Gear Jacks are used for 
accurate movement of loads, write for Bulletin AD-66a-V. 


DUFF-NORTON JACKS 


DUFF-NORTON COMPANY 
Four Gateway Center, Pittsburgh 22, Pennsylvania 
The Canadian Duff-Norton Co., Ltd., Toronto 6, Ontario 


DUFF-NORTON JACKS ~~ > — COFFING HOISTS 
Ratchet « Screw DUFF-NORTON Ratchet Lever « Air 
Hydraulic * Worm Gear ~~ Hand Chain « Electric 
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Designers think of R/M first for ashestos, rubber, 


Poly-V ‘‘J’’ Light Duty Drive Gives You 
Design Advantages Never Before Possible 


Most Revolutionary Drive for Small Sheaves, Short Centers, Compact Units 


R/M POLY-V® “J” DRIVE is industry’s newest and most revo- 
lutionary light-duty drive for small diameter sheaves, short cen- 
ters and compact units. It utilizes a single parallel V-ribbed belt 
running on space-saving sheaves grooved to mate precisely with 
the belt ribs. Design advantages of Poly-V “‘J”’ add up to more 
dependable power in less drive space wherever balance and 
highly efficient, silent, vibration-free drive performance 
are required. 


Advantages 
@ Designed especially for small sheaves; considerably be- 
low V-belt range 


@ Silent, vibrationless, cool operation; homogeneous trac- 
tion surface is spliceless, lapless 


@ No bel matching; a single belt cross section meets every 
need from 1/40 to 15 HP 


Delivers much more load in less space; permits more 
compact drive with smaller mounting clearances 
Exceptional flexibility; operates easily with midget 
motors 


Ideal for tandem, mule, Y% turn or serpentine drives; with 
reverse bend idlers and for speeds up to 10,000 f.p.m. 


Minimum drive wear; assures longer belt and sheave life 


Absorbs shock; overload slip protection against machine 
damage 


@ Complete contact pressure; maintains groove shape 


@ Heat and Oil Resistant 


Poly-V “J” has been proved for smooth, silent power service on 
a wide range of small machinery—home workshop, machine 
tools, wash machines, lawn mowers, household appliances, and 
for many types of industrial, commercial and scientific machines. 
For medium and heavy duty drives, R/M Poly-V* is available 
in the larger ““L’”’ and ““M” Sections. These 3 Poly-V Belts 
(J, L and M) will replace 8 V-belt size sections and cover a 
power range from 1/40 to 1700 HP. Wherever your design 
problems involve power transmission drives, V-belts, flat belts 
. . Tely on R/M products and engineering. 


RUBBER 


Write today for free booklet shown: full details on a wide variety 
of industrial rubber products. Manhattan Rubber Division, 
Raybestos- Manhattan, Inc., Passaic, N.J. Poly-V “J”? on Parker Majestic Grinder as standard equipment 
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sintered metal, and engineered plastic’ products 





BOND FAILURES CAN BE PREVENTED! 


Here’s how to stop 13 of them... 





Type of Failure 


Solution 





THERMOSETTING 
ADHESIVES 


e Cohesive failure 


e Adhesive failure 
from metal 

e Adhesive failure 
from substrate 
other than metal 

@ Cellular areas in 
adhesive line 


Check film with solvent used in adhesive. If 
solvent softens the adhesive film or becomes 
tacky, this indicates insufficient cure. Make 
sure bond line time and temperature is used. 
If metal surface has a white, clean appear- 
ance, check cleaning technique. 

Try prime coat of diluted adhesive, also 
check compatibility. 


Increase pressure and/or adhesive. 





CONTACT ADHESIVES 
—room temperature setting 


@ Tacky film 


e Shiny areas 


Failurein adhesive 
from metal 

From substrate 
other than metal 


If film should dry hard but remains tacky, the 
cause may be entrapped solvent or migra- 
tion of plasticizer from one substrate. 

Poor contact, insufficient pressure or in- 
sufficient amount of cement. 

If heat reactivated type, adhesive was too 
cool at time of assembly or poor compati- 
bility. 

Improper cleaning. 


Incompatible or unclean surfaces. 





HOT MELT 
e No bond 


Incompatibility, adhesive too cool at time of 
assembly. Parts too cool at time of applica- 
tion of adhesive. 








EPOXY BASE 
ADHESIVES AND 
CASTING COMPOUNDS 


e High exotherm 


e Tacky film or 
casting 


e Flexible casting or 
film of rigid 
adhesive or 
casting compound 





Mix lower volume and pour mixed material 
into shallow tray. Cool base and activator 
before mixing or use Metermixing equipment. 
Improper base activator ratio, improper mix- 
ing of base and activator, improper cure. 
Check bond line temperature. 

Improper mixing of base and activator, 
improper base and activator, improper cure. 
Check bond line temperature. 








Bond failures can be prevented! Raybestos-Manhattan’s adhesive 
experts also have solutions to less common causes of bond failures 
. . . based on more than 20 years’ experience in the production of 
bonded assemblies and the manufacture of adhesives, coatings and 
sealers. Why not call on them today for the answers to your adhesive 
problems—no cost or obligation, naturally. 


ADHESIVES #7 & 
ee 


Get helpful engineering information on selecting, bonding and testing 
adhesives. Write today for your free copy of Bulletin No. 701. Ad- 
hesives Department, Raybestos-Manhattan, Inc., Bridgeport, Conn. 

















R/M CAPABILITY PRODUCES 
REINFORCED TEFLON PACKINGS 


to lower friction, eliminate contaminating 
lubricants, resist corrosion and extrusion 


Now you can get “‘Teflon”’ packings with the exact mechanical 
properties you require. R/M capability has developed a host of 
reinforced Teflon packings, one or more of which may meet 
your requirements. 

Among these are Vee-Flex® rings, piston cups, gasket mate- 
rials, and specially machined and molded products. Each is 
designed for a specific application—using the advantages of 
Tefion coupled with the advantages of other materials. 

R/M’s broad experience in design, compounding and man- 
ufacturing of mechanical packings and gasket materials is at 
your disposal. Send data on your specific application. 


PACKINGS 


Write for new catalog giving complete information about 
Reinforced Teflon Products and other R/M packing and 
gasket materials. 


RM 110 


RAYBESTOS-MANHATTAN, INC. 


FACTORIES: Passaic, N.J. ¢ Bridgeport, Conn. « Manheim, Pa. « Fullerton, Calif. « No. Charleston, S.C. 
Crawfordsville, Ind. e Neenah, Wis. « Peterborough, Ontario, Canada 
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(VEW.. vetaiced DATA 


/ON SERVO MOTORS 


Here’s information you can use to increase speed and accu- 
racy in high precision control and measuring equipment. . . 4 
fact-filled pages on Holtzer Cabot’s line of R-24 Servo Motors. 

Contains 3 sets of speed-torque, performance curves: (1) 
For four different stator stackings with 115V on both windings. 
(2) For four different stackings with 115V on fixed winding 
and 200V on control winding. (3) For 0.7” of stator stacking 
with 115V on fixed winding and 200V, 100, and 50 on control 
winding. Gives additional data such as starting voltage, stall 
torque, rotor inertia, acceleration at stall, etc. 

The R-24 Line has stator cores of 2.4” diam., available with 
stacking lengths of 0.5”, 0.7”, 1.0” and 1.4”. Models with or 
without gear trains. Send for your free copy of Bulletin 
MO-3.7A. Write: Holtzer-Cabot Motor Division, 125 Amory 
Street, Boston 19, Massachusetts. 


MOTOR DIVISION 


National Pneumatic Co., Inc., Boston 19, Mass. 
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(Continued from Page 317) 


current that would normally trip 
the contacts to their open position. 
Breaker is available with auxiliary 
contacts to actuate remotely located 
panel lights or alarms. Voltage rat- 
ings are 50 v de and 120 rms v, 60 
or 400 cps. Current rating is 50 
ma to 15 amp. Short, long, and in- 
stantaneous delays are available. 
Cambridge Div., Airpax Electronics 
Inc., Cambridge, Md. 

Circle 726 on Page 19 


Transistorized Timer 


Uses timing network 
with no moving parts 


Atcotrol Series 308 miniature tran- 
sistorized timer provides time con- 
trol for laboratory and industrial 
process. Extended life is assured 
through the use of a simple timing 
network which has no moving parts 
or tubes. Load-contact rating is 5 
amp at 115 v ac noninductive. Pow- 
er requirements: 115 v, 50/60 
cycles; or 230 v, 50/60 cycles. Au- 
tomatic Timing & Controls Inc., 
King of Prussia, Pa. 

Circle 727 on Page 19 


Stainless-Steel Cylinder 


“throw-away” unit 
has 34-in. bore 


= 


New 3-in. bore, stainless-steel 
body, “throw-away” type cylinder 
is available in single or double-act- 
ing types, with a choice of front 
nose, pivot, or double-end mount. 
Body is mirror-finish Type 304 stain- 
less steel. Bimba Mfg. Co., 101 Main 
St., Monee, IIl. 

Circle 728 on Page 19 
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The 6 most important things in your working life 
are your five skilled fingers and your A.W.FABER 
#9800SG LocxtTiTE Tel-A-Grade Lead Holder. 


LOcKTITE becomes a part of your creative proc- 
ess. The no-slip functional grip gives you smooth 
traction and practically banishes finger fatigue. 
Gun-rified clutch holds the lead like the jaws of 
a bull dog. Unique indicator reveals the degree 
in use at a glance. Carries ironclad 2-year guar- 
antee. A.W.FABER will replace the entire holder 
at no charge if any part wears out in normal 


manufacturing experie 
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usage. Yes, you can buy cheaper lead holders, 
but can you afford to let pennies stand between 
you and your perfect working tools? Buy quality 
—buy LOcKTITE, call your dealer today. 


Castell Drawing Leads +9030, are of the identical 
quality and grading as world-famous Castell wood pencil 
@ Usable in all standard holders, but a perfect mate for 
Locktite 
Cronar and Mylar base films ® Available in all degrees 


@ Draws perfectly on all surfaces, including 


from 7B to 10H, and in a kaleidoscope of colors & 
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most 
Tan) keyarctan' 
dal iane gS 
in your 
working 
life 


A.W.FABER-CASTELL 


Pencil Co., Inc., Newark 3, N. J. 





ABBOTT'S 

NEW GUIDE to 

~ Selection of the 
best Bearing Ball 


} 
4 
t 


New Abbott Bulletin AP-1 

provides specifiers and buyers with 

up-to-the-minute information 

on widely adaptable, totally reliable 

Abbott bearing balls . . . carbon 

steel and bronze. Included is 

important new tabular data on 

conversion of old Abbott standard 

ball nomenclature to the new, 

simplified AFBMA* nomenclature. 
Since 1909, Abbott has offered 

product designers a bearing ball 

of superior quality and performance 

... @ bearing ball! that has 

a deeper case, higher crushing 

strength, closer tolerance than balls 

in competitive lines. Bulletin 

AP-1 tells you why Abbott is the 

best. Send for your copy today. 


*Anti-Friction Bearing 
Manufacturers Association. 


THE ABBOTT BALL 
COMPANY 


RAILR D AWE @ HARTFORI 


Send copy of Bulletin AP-1. 
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ENGINEERING 
DEPARTMENT 


EQUIPMENT 


Calibrated Drawing Aid 


new model has 
improved index window 


Plastic, 12-in., combination triangle, 
T-square, and parallel ruler permits 
rapid drawing of vertical, horizontal, 
and parallel angular lines in auto- 
matically measured distances. Built- 
in roller allows smooth, easy move- 
ment up or down when drawing 
lines. Improved index window au- 


| tomatically indicates distance be- 


| tween lines, angular and horizontal, 


as close as 1/16 in. Lines can be 
spaced the same, or placed at varied 
distances apart. Vertical lines are 


_ made by placing ball point or pencil 


in any hole and rolling up or down. 
Circles and arcs can be scribed to 
a diameter of 22 in. Rol-Ruler Co., 
Riegelsville, Pa. 

Circle 729 on Page 19 


Automatic Oscilloscope 


has all-solid-state circuitry 
and digital readout 


Solid-state, 10-megacycle, fully au- 
tomatic oscilloscope displays a per- 


| fectly sized and positioned picture of 
| the waveform under test, regardless 





HIGH-SENSITIVITY 
SWITCHING 
@ LOW UNIT COST 


highly reliable 
low wattage relays 
from LIONEL 


solder lugs or plug-in 
terminals for printed 
circuit boards 

ae 
insulating bases and 
dust covers optional 


TYPICAL UNIT 
Rating: 50 milliwatts 
Impedance: 2300 ohms 
Pull-in current: 4.7 ma 
Drop-out current: 1.0 ma 
Electrical specifications 
can be changed to suit 
application. 


Send for data on 


“4325 SERIES” RELAY 
Write Dept. 39-MR 


(D 


LIONEL 
ELECTRONICS DIVISION 


Hillside, New Jersey 
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PRODUCT-DESIGN BRIEFS 
FROM DUREZ 


Want less gloss? 


For years we’ve trumpeted the virtues of 
the high gloss that’s characteristic of 
phenolic molded parts. 

Gloss, however, is not always a plus. In 
certain precision instruments, gloss trans- 
lates into glare. Sometimes, too, a con- 
sumer product can gain esthetically from 
the satiny look and feel of a matte finish. 

One custom molder, Norton Labora- 
tories, Inc., has developed a special proc- 
ess for putting matte finishes on compres- 
sion-molded phenolic parts, as on the 
double-duty lamp handle-switch above. In 
some instances, the finish takes the place 
of a painting operation and so lowers cost. 

The plastic molder now supplying this 
type finish is Norton Laboratories, Lock- 
port, N. Y. We suggest that you write to 
them directly for quotations on plastic 
parts you need incorporating this finish. 


Move air at low cost 


Note the economy of design in this blower 
and duct assembly for an automatic wash- 
er-dryer. Why use more pieces when three 
will do? 

Note, too, how economy begets econo- 
my. Very few assembly operations. Few 
rejects, because these phenolic parts can’t 
get bent and won’t warp. No balancing 
needed in the blower wheel, because con- 
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e Matte finish for molded parts 


e Phenolic for blowers 


centricity is molded in. Wobble is much 
less than could be achieved at low cost in 
a metal wheel. 

Phenolic is functionally right for air- 
moving jobs, especially if they also involve 
heat: a small hair dryer, a big circulating 
fan, or just about anything between. In- 
expensive general-purpose molding com- 
pound serves adequately, as a rule: with- 
stands moisture and mild corrosive atmos- 


The different polyester 


Cutting across the currents and counter- 
currents of talk about reinforced polyester 
plastics are two incontrovertible facts: 


. You can get a polyester molding mate- 
rial that’s inherently and permanently 
self-extinguishing. 

. This same polyester can take a baked- 
on finish without surface craze. 


Its name is Hetron.® The self-extin- 
guishing trait does not come about as a 
result of diluting the plastic’s strength with 
additives. It’s there to begin with, in atoms 
of chlorine welded tightly into the resin 
molecule. That’s why it lasts. 

So much for chemistry. The craze resist- 


For more information on Durez materials mentioned above, check here: 
C) Phenolic molding compounds (8-page Bulletin D400) 
() “Durez Plastics News” (a review of current plastics applications, mailed 


bimonthly ) 


C) Hetron polyester resin (data file and list of fabricators) 
Check, clip and mail to us with your name, title and company address. 


DUREZ puiastics DIVISION 


509 WALCK ROAD, NORTH TONAWANDA, N. Y. 


e Fire-safe, bakable reinforced polyester 


pheres; is unbothered by temperatures up 
to 300°F; even resists flame spread; oper- 
ates for years without rattling, drumming. 

Your molder of thermosetting plastics 
can probably help you achieve such econ- 
omy, whether in a blower or some other 
part you’re working on. To get more ideas 
on where and how to use phenolic mold- 
ing compounds, send in the coupon, re- 
questing Durez Bulletin D400. 


ance takes longer to explain, but matched- 
die molders know they can count on it for 
structural shapes that must undergo a 90- 
minute bake at 350°F. 

Superimpose these two truths on the 
other advantages of strong, lightweight 
polyester construction, and you can ap- 
preciate why Hetron is helping so many 
designers give shape to new ideas. This 
luggage pod for a jet airliner is one case in 
point. Others include 65-foot radomes, 
factory skylights, large boat hulls, out- 
board-motor shrouds, chemical ducts and 
vessels, transformer housings, heavy-duty 
switch-gear components. 

If you'd like to know more about this 
versatile material, check the coupon for 
designer’s Hetron data file. 


HOOKER 





HOOKER CHEMICAL CORPORATION 
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CHEMICALS 
PLASTICS 
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the pressure’s on for ’61 








MULTI- 
STAGE 
BLOWER 

















60 cps or 400 cps 

1? or 3? 

To 440 Volts 

10” 0.D. by lengths up to 14” 


Ambient Range: —55° + 85° C MULTISTAGE BLOWER 
Commercial or Military 60 cps — 6 Stages 














When engineering specifications require continuous duty and quiet long life, 
Air Marine offers multistage blowers for low volume, higher pressure appli- 
cations to 1 psi with air delivery to 100 CFM. Featured is long life with 
low noise. Where high pressure is required or on such vacuum applications 
as tape retention, the Air-Marine multistage blowers are the efficient answer. 


Our field engineers will gladly assist you in the selection 
and application of motors, blowers or fans. 


Air Marine motors, blowers and fans have been designed and tested to 
meet the specifications of both the military and industry. 


WRITE TODAY FOR OUR NEW CATALOG 
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of input-voltage magnitude, fre- 
quency, or dc offset. It incorporates 
automatic sweep speed, sensitivity, 
and positioning. Ranges of vertical 
sensitivity and horizontal sweep are 
presented digitally on Nixie read- 
outs. Calibrated dc offset is also pre- 
sented digitally on an in-line dis- 
play. Over-all dimensions of the unit 
are 83/4, x 14 x 22 in. California In- 
struments Corp., 3511 Midway 
Drive, San Diego 10, Calif. 

Circle 730 on Page 19 


Pressure Transducer 


measures in 0-50 to 
0-500 psia range 


Subminiature semiconductor _pres- 
sure transducer measuring 1/4-in. 
diam utilizes semiconductor strain- 
sensing elements arranged in a full 
Wheatstone bridge to convert pres- 
sure-induced strains into high-level 
output signals. Designated Type 
PO3BA5, transducer is applicable 


to a wide range of uses, and is suit- 
able for measurements in 0-50 to 
0-500 psia range. High natural 
frequency resulting from the 1/4-in. 
diam flush diaphragm eliminates re- 
sponse to vibration encountered in 
most severe applications. Unit op- 
erates in a temperature range of 
—65 to +250F, and has non- 
linearity and hysteresis of +1 per 
cent of full scale. Micro Systems 
Inc., 319 Agostino Rd., San Gabriel, 
Calif. 

Circle 731 on Page 19 


Diazo Print Developer 


makes prints to 42 in. wide 


Thermomatic diazo print developer 
features a heated roller which 
speeds up the action of the ammonia 
developer. It also produces com- 
pleted development on_black-line 
prints and sepias, and makes prints 
to 42 in. wide. Unit, used together 
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OZALID'S 
NEW PRINTMASTER 








PRINTMASTER 900 
Ht.—-70'/2”, Width—84'/4.”, Depth— 
46'/2”. Newest in Ozalid’s family 
of whiteprinters...all designed 
to give you the finest repro- 
duction at the lowest pos- 
sible cost. Whatever your 
need there’s an Ozalid 
whiteprinter to 
meet it. 


Big volume of engineering prints? Put Ozalid’s new Printmaster 900 to work. 
This new, heavy-duty whiteprinter is a workhorse for capacity, a thorough- 
bred for quality, a favorite for economy. 

Fast! Top speeds up to 75 feet per minute. Versatile... processes any dry 
diazo material up to 42” wide without sticking. Develops both sides in one 
pass! Unique ...new, sleeveless, scratch-proof developing and simplified 
control make it top performer in its price class. 

Here, in truth, is a new concept in whiteprinting. New ideas, new designs 
from the leader in the industry that spell new efficiency, reliability, economy 
in engineering reproduction. 

The coupon will bring you the facts on Ozalid’s new “900”. Facts that 


may save you thousands yearly. Mail it today. OZALI D* 


Division of General Aniline & Film Corporation, Johnson City, New York 


Mr. James A. Travis, Mgr., Marketing 
Ozalid, Dept. 214 Johnson City, New York 


Please send information on New Printmaster 900 


Name 





Firm 








Address__ ____ 





Se oe he ees 


REMEMBER, FOR PEAK EFFICIENCY, ALL OZALID WHITEPRINTERS WORK BEST WITH OZALID SENSITIZED MATERIALS 
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with the Expeediter diazo printer, 
weighs only 30 lb and is designed 
for wall mounting. It can also be 
used as a desk model if desired. 


Rotolite Sales Corp., Stirling, N. J. 
Circle 732 on Page 19 


Tracing Paper 
has good 


reproduction transparency 


Five Hundred tracing paper is a 100 
per cent rag paper for engineering 
and drafting applications of strength 
and permanence. Paper has good 
reproduction transparency, is an ex- 
cellent tracing medium which pro- 
duces good blueprint and diazo re- 


production copies. It has a fine- 
toothed surface for use with pencil 
and ink for layout, sketch, drawing 
and tracing, and has good erasibility. 
Paper is available in standard roll 
lengths and widths, as well as in a 
variety of stock sheet sizes. Charles 
Bruning Co. Inc., 1800 W. Central 


Rd., Mt. Prospect, IIl. 
Circle 733 on Page 19 


Photoelectric Tachometers 


cover speed range from 
100 to 24,000 rpm 


Three Safety Tach models are port- 
able, self-contained, photoelectric 
tachometers providing fast, accurate 
speed measurement of both rotating 
and reciprocating machinery. Units 
utilize a photoelectric cell that re- 
sponds to very small changes in il- 
lumination, As cell senses a light 
change caused by a marker on the 
moving object, it transmits a signal 
to a pulse-triggered computer which 
counts the rate at which the light 
changes, averages the rate per min- 
ute, and displays the result on a 
direct-reading dial. When cell is 


aimed at any part of the path tran- 
scribed by a rotating marker and 
operate button is pressed, exact rate 
of speed is indicated on meter dial. 
Three models cover speed ranges 
from less than 100 to 24,000 rpm. 
Simonds Worden White Co., 1101 


Negley Place, Dayton 7, Ohio. 
Circle 734 on Page 19 


Hand Pump 


for high-pressure 
static testing 


Model 50M hydraulic hand pump 
develops up to 50,000 psi and has 
maintained 65,000 psi continuously 
over a period of 100 hr. Designed 
primarily for high-pressure static 
testing, pump has a %%-in. piston 





G-E LEXAN POLYCARB 


STABLE ELECTRICALS. Binding posts 
made of LEXAN resin retain electricals 
even under moist, hot conditions. They 
do not loosen, are molded in six attrac- 
tive LEXAN colors for coding. Other fea- 
tures are: low loss and power factor, low 
dielectric constant, high voltage insu- 
lation, non-sink surfaces. 

(Superior Electric) 
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HEAT RESISTANCE. Beautiful handles of 
LEXAN polycarbonate resin are used in 
rugged service on U.L. approved solder- 
ing irons. They resist the impact, heat 
and abrasion of daily bench work. The 
hard, glossy handles are light in weight. 
Molded in three pastel colors, they pro- 
vide toughness and sales appeal. 
(Ungar Electric Tools) 


DIMENSIONAL STABILITY. Maximum al- 
lowable change in this 5-inch aircraft 
instrument part is only 5 mils over a 
temperature range of —65° to 300°F! 
And it must maintain this tolerance 
under high humidity. Part is injection 
molded of LEXAN resin as half spheres 
which are solvent cemented, lathe- 
turned and painted. (Lear, Inc.) 
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with a 34-in. stroke, displacing 0.05 
cu in. per cycle, and has self-sealing 
valves and release screw. Intake and 
pressure check valves are contained 
within the unit. Pump weighs 60 
lb complete with 36-in. pump han- 
dle. Four holes tapped %%-in. NC 
in the base block provide facilities 
for mounting. Unit can be furnished 
with or without gage. Wm. S. Pine 
Inc., 1635 E. 22nd St., Los Angeles 
11, Calif. 

Circle 735 on Page 19 


Portable Instruments 


have taut-band suspension 


Portable ac and dc ammeters and 
voltmeters (shown) feature taut- 
band suspension frictionless mecha- 


nisms. Moving element of the sus- 
pension system is suspended between 
bands of high-strength metal ribbon 
which are supported on springs at 
each end. There is no wear be- 
tween moving parts and mainte- 
nance is reduced. Since there are 
no pivots or jewels to crack and 
wear, units withstand rough han- 
dling. Scale lengths are 6 and 
1014, in. respectively, with scale arcs 
of 100 and 240 deg. Westinghouse 
Electric Corp., P. O. Box 2099, 
Pittsburgh 30, Pa. 
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Drawing Point Sections 


are available in sets 


Rapidograph individual interchange- 
able drawing point sections are 
available in sets of one, three, and 
four, along with technical fountain 
pens. Sets are individually color- 
coded for quick identification of dif- 
ferent point sizes. Point sections are 
nonclogging and easily cleaned. 
Each of the seven sizes from 00 
to 4 has an airtight, individually 
attached, self-contained, reuseable 
ink cartridge which can be filled 
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easily. Three assortments are avail- 
able. Koh-I-Noor Inc., Bloomsbury, 
N. J. 

Circle 737 on Page 19 


Torque Meter 


computes relative torque 
value of ball bearings 


Low-range, direct-reading Torq- 
meter provides a method for com- 
paring the relative torque value of 
ball bearings. No. 781 unit de- 
livers accurate readings involved in 
the rotating torques of miniature 
servo motors, gyros, and _hair- 








ONATE RESIN 


TRANSPARENCY of LEXAN resin is 
important in chart guide for recorder. 
LEXAN resin is the only transparent 
plastic able to withstand heat generated 
by internal lights. It is distortion-free at 
temperatures up to 270°F and self- 
extinguishing. !ts extremely high impact 
strength eliminates cracking of guides. 

(The Foxboro Co.) 
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TOUGHNESS. Press-fitted into metal 
gear used in an electric drill, bushing of 
LEXAN polycarbonate resin provides 
safety from electric shock . . . helps 
eliminate need for additional ground- 
ing. Strength and creep resistance of 
LEXAN resin enables bushing to with- 
stand torque and load requirements of 
drill. (Millers Falls Co.) 
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GOOD DIELECTRIC— 
AND MUCH MORE! 


ARE YOU LOOKING FOR A PLASTIC 
THAT CAN REALLY TAKE IT? 


To demonstrate the toughness of 
LEXAN resin, salesmen will some- 
times slam and hammer a product 
made of the material. LEXAN has 
the highest impact strength of any 
plastic — amounting to 12-16 foot- 
pounds per inch of notch—and it 
usually emerges unscathed from en- 
counters with such “merchandising 
stresses”. It is a high-performance 
material, likewise, with regard to 
high-temperature behavior and di- 
mensional stability. 
Its many other advantages make 
it a priority material for thorough 
investigation by all designers, engi- 
neers and molders. We will be 
pleased to supply you with informa- 
tion on the properties, processing and 
end-uses of LEXAN resin. Don’t 
hesitate to write to us. General Elec- 
tric, Chemical Materials Department, 
Section MD-91, Pittsfield, Mass. 


LEXAN’* 


Polycarbonate Resin 


GENERAL @@ ELECTRIC 
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PROC) rr 
APPLICATION aniline 0 


electro-mechanical \j\ 
)) 


CARILLONIC BELL 


systems... 


Hansen 
SYNCHRON 
motors, 

the ‘‘heart”’ 
controlling 

the split-second 
timing of 
Schulmerich 
Carillonic 

Bells 


SCHULMERICH CARILLONS, INC., world’s largest 
manufacturer of electro-mechanical carillons, 
uses Hansen SYNCHRON Timing Motors to 
drive the program clock governing the all- 
automatic operation of these precision, perfect- 
tone instruments. Clock programming is offered 
at 15-minute intervals, 24 hours a day, 7 days a 
week. Scheduled to play at specified times, ex- 
actly to the minute — there is no allowance for 
plus or minus variation. 


HANSEN SYNCHRON TIMING MOTORS were selected as an integral part of Schul- 
merich Carillonic Bells because they outperformed all other motors tested. 
Carefully controlled testing was based on four specifications: (1) instantaneous 
Starting, (2) no time loss or gain, (3) absence of malfunction, and, (4) reliable, 
continuous Operation for periods of a year or more. Depending on installation, 
motors operate at either 110 or 220 volts — 50 or 60 cycles. 


SEND TODAY for informative folder containing specifications and technical data 
on all Hansen SYNCHRON motors and clock movements. 


HANSEN REPRESENTATIVES: 
THE FROMM COMPANY 
‘ 5150 W. Madison, Chicago, Illinois 
h H. C. JOHNSON AGENCIES, INC. 
Rochester, N. Y. — Buffalo, N. Y. — Syracuse, N. Y. 
; Binghamton, N. Y. — Schenectady, N. Y,. 
Wy Be WE, BS EELECTRIC MOTOR ENGINEERING, INC. “ue” 


Peseta tice = 6(°S Angeles, Calif. — (Olive 1-3220) 


k! i i /7 
COMPANY, INC. Oakland, California ( 6) 
SPENPURORRRRGDORINDEE «WINSLOW ELECTRIC CO. RSJ 


New York, N.Y. — Essex, Conn. (SOuth 7-8229) 
Philadelphia, Penn Cleveland, Ohio 
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springs. Full-scale ranges are 1, 2, 
and 5 gm-cm, so that 3 per cent 
accurate readings are possible from 
0.1 to 5 gm-cm at speeds to 10,000 
rpm. Static and slow torques are 
read directly; torques over 100 rpm 
are read with the aid of a strobe 
light synchronized with the dial by 
a voltage “pip” coil mounted on the 
instrument. Unit is clear, molded 
plastic. Scale is 325 deg, 5!/% in. 
long. Power Instruments Inc., 7352 
N. Lawndale Ave., Skokie, IIl. 
Circle 738 on Page 19 


Semiconductor Cooler Kit 


contains complete units 
and modular components 


Designers’ kit contains representa- 
tive types of semiconductor coolers, 
including natural-convection units 
and forced - convection modular 
packages. Kit contains both com- 
plete units and modular compo- 
nents. Complete technical data is 
supplied for each cooler model; 
handbook is included which out- 
lines theory and practical tech- 
niques for temperature, power, and 
air-flow measurement. Delta-T 
Semiconductor Cooling Div., Wake- 
field Engineering Inc., Wakefield, 


Mass. 
Circle 739 on Page 19 


Copying Machine 


combines diazo and 
photocopy units 


Duet copying machine combines 
Copyflex diazo-process with a photo- 
copy unit that copies anything, in- 
cluding difficult colored images and 
one or two-sided documents. Bottom 
section contains a dual-purpose ex- 
posure unit, convertible to either 
diazo or photocopy, and a diazo- 
process unit with a maximum speed 
of 12 fpm. Upper section contains a 
photocopy processing unit, also with 
a 12 fpm speed. All three units are 
controlled by a single, graduated 
knob. In addition to photocopying, 
unit produces a translucent master 
from which low-cost copies can be 
made in the diazo section. Machine 
copies anything up to 11 in. wide 
by any length. Charles Bruning 
Co. Inc., 1800 Central Rd., Mount 


Prospect, Il. 
Circle 740 on Page 19 
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Your produis... 


SPECIFY PTaeJ CYLINDERS ...FOR YOUR POWER DRIVE 
DESIGN * APPLICATION OR REPLACEMENT MAINTENANCE 


From its blueprint stage to its 
maintenance engineering re- 
quirement sheet, your product 
will assure MORE power drive 
precision and service, if T-J 
cylinders are specified. T-J’s 
complete line too, from the 


T-J 
OFFERS 
THE ONLY 
COMPLETE 
CYLINDER 


STANDARD STANDARD 
HYDRAULIC § == PNEUMATIC 


Spacemaker to the new re- 
Placeable Squair Head, can 
be the answer to any power 
probiem. Write or call The 
Tomkins-Johnson Company, 
2425 W. Michigan Ave., Jackson, 
Michigan, today! 


SQUAIR HEAD SPACEMAKER 


LINE @). PLUS complete catalog service 
—  LFOMKINS - JOHNSON 


RIVITORS...AIR AND HYDRAULIC CYLINDERS...CUTTERS...CLINCHORS 
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bearings and parts 





Take the simple, sure, direct route to lower manufacturing 
and maintenance cost. Design into your product Bunting 
Standard Stock Bearings. You avoid inventory investment, 
delays, confusions, production problems by the immediate 
availability in small or large lots, from local distributors all 
over America, of hundreds of different stock sizes of com- 
pletely finished cast bronze and sintered bronze bearings and 
bars, aluminum bars and Nylon shapes. 


Special design bearings not obtainable from stock can be pro- 
cured immediately at low cost from Bunting fully equipped 
machine shops in five industrial centers. The wide range of 
sizes of Bunting Stock Cast Bronze and Sintered Bronze Bearings 
makes the alteration of a stock item to a special bearing easy 
and economical. Bunting Cast Bronze, Sintered Bronze, Alum- 
inum Bars and Nylon shapes provide the materials for special 
requirements which cannot be made from stock bearings. Your 
local Bunting Distributor can arrange for such work. 


A large staff of bearing engineers in the field stands ready to assist 
in the use of these Bunting stock products and in the designing of 
bearings or components for extraordinary applications. Two big, 
modern plants assure ample production capacity at all times for bear- 
ings and parts made from all modern metals and materials. 


See Bunting’s complete catalog, Sweets Product Design File 11C/BU or 
ask for Bunting’s General Catalog, Form 158; Nylon Catalog, Form 32; 
Technical Handbook on Bunting Nylon, Form 33; The Technology of Bunting 
Aluminum, Form 46; Engineering Handbook of Powder Metallurgy, Form 1; 


Bunting Machine Shop Service, Form 4. -, 


The BUNTING Brass and Bronze Company 
TOLEDO 1, OHIO 
BRANCHES IN PRINCIPAL CITIES 
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BEARINGS, BUSHINGS, BARS AND SPECIAL PARTS OF CAST BRONZE, SINTERED METALS, ALUMINUM ALLOYS AND NYLOW 








Professional 
Viewpoints 


.-- who's the oddball? ... 


To the Editor: 

Your editorial of July 20, “Who’s 
the Oddball?” raises in me an old 
urge to join in the campaign. For 
a number of years I have been acute- 
ly aware of the problems associated 
with the conversion of metric and 
English units and have several times 
thanked the powers that be that 
units of time are universal through- 
out the world. It certainly will be 
advantageous to all industries in 
the United States to start convert- 
ing to metric units as soon as pos- 
sible, as the longer we wait the 
more difficult the change becomes. 
Ultimately, with world markets be- 
coming more accessible through im- 
provements in communication and 
traveling time, it will be necessary 
for survival to make products whose 
parts, such as nuts and bolts, are 
readily procured in local markets 
to reduce the problems of mainte- 
nance. We showed the beginnings of 
this need when the United States 
and Britain standardized on a uni- 
fied thread series. This was a war- 
time necessity, but now standardiza- 
tion becomes a peace-time neces- 
sity. 

Many thanks for calling the cur- 
rent congressional activity to our 
attention. I am anxious to help 
whenever I can to urge the adoption 
of metric standards in the English- 
speaking countries. 

A. M. STELLE 
Mechanical Engineer 
Calabasas, Calif. 


To the Editor: 

Your editorial was read with deep 
interest. It coincided with a recent 
discussion that we had in our loca- 
tion. We were making some cal- 
culations that required the use of 
the gas constant and, even though 
it represents a common factor, a 
different value exists when used by 
a chemical engineer in his analysis 
or a mechanical engineer in his 
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In every detail of size, weight, space 
requirements, materials, power and 
costs, Eastern Centrifugal Pumps are 
made to match strict process require- 
ments. 
PRESSURES: to 21 psi in single 
stage pumps; to 70 psi in multi- 
stage types 
e FLOWS: capacities to 70 gpm in sin- 


gle-stage pumps, to 10 gpm for 

many multi-stage models 

MOTORS: standard motors for 115/230-volts 60 cycles 1 phase (other 
electrical characteristics available). Power range from 4 to 114 H.P. 


ENCLOSURES: drip-proof, totally enclosed, and explosion-proof ball-bear- 
ing frames 


DRIVES: all models available in belt or coupling drive with ball-bearing 
0 equipped stands. Space-saving close-coupled pumps most rugged and 
popular — but many pedestal models also available 


SEALS: a variety of rotary seals and stuffing boxes, to fit every application 





METALS: your option of cast iron, bronze, stainless steel (18-8 type 303 


and 316) Monel, Cast Iron, Hastelloy ‘‘C’”’ 
INSTALLATIONS: a wide range of transfer, recirculation, feed, boost, and 
filter-pumping applications 
TO FIND OUT: write for the brand-new Centrifugal Pump Catalog — Bulletin 
130. Here are all the models — including useful engineering data. 


For a complete review of positive displacement pumps for non-lubricating 


fluids, write for Bulletin 220. Eastern Bulletin 400 is your guide to a broad 
line of midget-centrifugal pumps and stirrers for the laboratory. 


EASTERN INDUSTRIES, INCORPORATED 


100 SKIFF STREET e¢ HAMDEN, CONNECTICUT 
West Coast Office: 4203 Spencer St. ¢ Torrance, Calif. 
Other Eastern products: e hydraulic motors © gear pumps 
¢ positive displacement pumps ¢ aircraft pumps 
Circle 417 on Page 19 





Now...more new accumulators from MMVERICAN BOSCH / 
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AMERICAN BOSCH ACCUMULATORS 
are tailored to fit the job! 


Now—American Bosch offers the most complete and manufactured to meet the most rigid require- 
line of piston-type accumulators on the market! ments. They combine many features to provide 
Sizes range from less than a quarter pint to the utmost in performance and reliability. 

twenty gallons. Models are available for a variety When you specify accumulators for hydraulic 
of pressures in both steel and aluminum—in systems—call for AMERICAN BOSCH ACCUMU- 
many diameters, lengths and capacities to LATORS! Details are included in folder AC 110- 
handle any job. 02-2. Write for a copy and the name of your 

American Bosch accumulators are designed nearest distributor. 


AMERICAN BOSCH ARMA CORPORATION 


Commercial Sales Division ¢© Springfield, Massachusetts 


ACCUMULATORS FOR INDUSTRIAL, MARINE AND MOBILE APPLICATIONS 
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analysis. About the same time, I 
received a temperature scale refer- 
ence chart in which there is a cross 
reference between Kelvin, Centi- 
grade, Fahrenheit, and Rankine tem- 
peratures. I recall that in college 
a fair amount of time and effort was 
spent in understanding the rela- 
tionship between measuring systems 
where the time could have well 
been spent in fruitful engineering 
learning. 

All of this has promoted a thought 
that our engineering effort is diluted 
considerably in an attempt to main- 
tain a relationship between differ- 
ent ways of measuring and record- 
ing technical data. Other foreign 
countries—Russia, in particular— 
can concentrate within the metric 
system and thus avoid a continual 
translation between the various sys- 
tems that exist in this country. With 
the minute accuracies that must 
exist in some designs such as the 
guidance systems of missiles, the 
translation between constants and 
measuring methods could throw 
in possibilities of errors that would 
not exist with a single system such 
as using metric units. A high de- 
gree of concentration can be put 
into technical analysis with the 
avoidance of whether the right val- 
ues and units are being used. The 
effect of changing to the metric 
system would be tremendous and yet 
the overall advantage to us in the 
technical fields would outweigh the 
inconveniences experienced tempo- 
rarily. I believe your editorial is 
very timely and would like to see 
formed a strong, active group to 
push forward the use of the metric 
system. Possibly the place to start 
would be in colleges and universi- 
ties where the basic knowledge and 
groundwork are developed. 

R,. W. NeEwe.i 
Manager 
Heating Equipment Engineering 
Air Conditioning Dept. 
General Electric Co. 


Trenton, N. ]. 


FARREL 


GEAR 
MANUAL 


To help you in designing machinery — 


68 PAGES 


of engineering data 


Here’s a technical manual that 
will help you in selecting her- 
ringbone, helical and spur gears 
for industrial applications. Data 
compiled by Farrel engineers 
are based on forty years of 
experience in designing and 
manufacturing gears and gear 
units. 

Nomenclature, formulas for 
determining dimensions, pro- 
cedure for calculating horse- 
power ratings and example cal- 
culations are clearly outlined. 


Gears for special use such as in 
rolling mills and kilns, and for 
pump rotors are discussed in 
detail. 

The most comprehensive 
book of its type ever published, 
it is concise and easy to use. 
Where possible, formulas have 
been simplified to reduce the 
calculations required. 

Your copy will be sent with- 
out charge. Write today on 
your company letterhead. 


FARREL-BIRMINGHAM COMPANY, INC. 


344 Vulcan Street, Buffalo 7, N. Y. 
Plants: Ansonia and Derby, Conn., Buffalo and Rochester, N. Y. 
Sales Offices: Ansonia, Buffalo, Akron, Chicago, Minneapolis, 
Los Angeles, Salt Lake City, Tulsa, Houston, Atlanta 


To the Editor: r . 
European Office: Piazza deila Republica 32, Milano, Italy 


Some 60 years ago when I was 
learning the metric system I could 
not understand why we did not 
adopt this system. I think I know 
why. Fear existed then about the cata 
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SYNPRO-TEX 


Speed Detectors 
Control 
“G"" FORCE 


| eh gs 7 ae 


Pats. & Pats. Pend. 

In one of the many and varied ap- 
plications of TORQ speed detecting 
devices, a single SYNPRO-TEX speed 
detecting governor is used in a washer- 
drier appliance to . . . (1) reduce 
vibration by balancing clothes load. 
(2) Provide more thoroughly dried 
clothes. (3) Reduce wrinkling. The 
SYNPRO-TEX governor automatically 
cuts out the motor above 1G, switches 
it back on below 1G for approx- 
imately 20 cycles. 

SYNPRO-TEX governors are “fric- 
tionless”, snap-acting, centrifugal 
switches . . . actuated by speed only, 
accurate to 0.25% at speeds from 
0 to more than 15,000 rpm, for over 
1,500,000 cycles of uniform operation. 
TORQ governors can detect speeds 
dependably and economically on any- 
thing from rotating rat-traps to guided 
missiles. What’s your problem? 

MISSILES 
Control of rotational 
speed for ballistic 
accuracy. Protection 
and control of com- 
ponents, Ask for Bull. 
260. 
GAS BURNERS 
Fuel control for safety 
in starting and oper- 
ation. Blower protec- 
tion. Ask for Bull. 265. 
GAS ENGINE 
GENERATOR 
SETS 
Automatic switching 
of cranking cycle. 
Overspeed protection. 
Ask for Bull. 264, 
These uses illustrate a few of the 
many ways to increase operating 
reliability or reduce costs with 


TORQ speed detecting control. 


TORQ 


ENGINEERED PRODUCTS, INC. 
26 West Monroe Street Bedford, Ohio 
Phone: BEdford 2-4100 


Circle 420 on Page 19 








| 





PROFESSIONAL VIEWPOINTS 





great cost of changing from one sys- 
tem to another. The degree of fear 
has been on the increase. Now, 
our rising generation fears that they 
will not be properly taken care of 
during their life span and want to 
be sure that they will have nothing 
to bother them until they are laid 
away. 

Do our so-called “big men” ever 
think of the waste they permit to 
take place under their own eyes 
and do nothing about it? Just com- 
pare the waste that goes on each 
day in the many things in which 
we are involved, compared to sav- 
ings that would eventually accrue | 
if we did switch to the metric sys- | 
tem. There are domestic problems 
and foreign or world-wide problems | 
that would be dealt with more ef- 
ficiently. 

We do not get something for 
nothing; we must work for it. We 
are quite ready to junk some things | 
by clouding our thoughts with the 
word “Progress.” For example, 
even a moment’s thought makes us 
realize that automobiles can be 
built to last longer and even be 
more efficient than those we buy; 
yet we go blindly on and are ready 
to throw labor to the winds and at 
the same time say it is too costly 








to spend money on a project that | 
will net a return—the adoption of | 
the metric system. 
Ws. H. THompson 
Chatham, N. ]. 


To the Editor: 

Your editorial in the issue of July 
20 ends with the question, “What | 
do you think?” May I bias my 
opinion on the fact that I had my | 
formal education in Europe, had | 
ten years design experience there | 
and have now worked here for seven 
years. The transition to a system 
based on the length of a grain of 
oats, the width of a thumb, and the 
distance from your or my nose to | 
your or my middle finger was not 
easy. A reasonable length of time 
is about three months. With a plus 
tolerance of eternity! The eternity 
of looking up figures like: 1 oz in. 

0.005208333 Ib ft, or No. 20 cop- 
per wire = 0.031961 in. 


The eternity of, when dealing 
with any foreign country, having 








How to use 


FLUID POWER 


V efficiently 
V economically 


is as easy aS... 


laleip 


when you specify 


Standard Cylinders 
AIR or OIL 
Without Modification 


Save money with S-P’s complete line; rated 
200 psi air, 500 psi oil or water; 23 mounting 
types; 11 bore sizes—142” thru 14”; see 
Catalog 110C. 


kK 


SERIES 


5) ) 
HIGH PRESSURE 
Hydraulic Cyiinders 
Get smoother, more precise power; ruggedly 
built, interchangeable; 2000 psi (3000 psi 
non-shock); 12 bore sizes—144” thru 12”; 
get Catalog 117. 


4 
SERIES 


Air-Oil BOOSTERS 

Save money, save space; boost 80 psi line 

air to 3000 psi hydraulic power with no added 

power consumption, no maintenance; see 

Catalog 116. 

FREE Engineering 

Service 

Phone or Write Today 

The 4-P Manufacturing Corp. 
A BASSETT COMPANY « 

CIOWLOR MW \licelacie colele Mt Mm @l(-SZ-1lelale Mah: 
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FROM MIDGETS TO GIANTS, 


One Source for All Sheet Metal Fastening Needs 


PEM nuts are standard in thin metal fasten- 
ing. The responsibility of this leadership has 
required that PENN ENGINEERING & 
MANUFACTURING CORP. supply a com- 
plete line of their self-clinching fasteners “‘the 
captive threads for production fastening”’ so 
that they meet every size and every require- 
ment of industry. 


The great variety of PEM Fasteners leaves no 
doubt that whatever your fastening problem, 
PEM can serve it from stock. Size, type, metal, 
finish —we have them all! 


Write for our catalog and test sample of 
fastener needed. 


And remember —if it is self-clinching it is 
PEM, the original self-clinching fastener design. 
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SELF-CLINCHING 
FASTENER 


SELF-CLINCHING 
SELF-LOCKING NUT 


SELF-CLINCHING 
CAPTIVE STUD 


SELF-CLINCHING 
FLUSH FASTENER 


SELF-CLINCHING 
FLOATING NUT 


SELF-CLINCHING 
STAND OFFS 


SELF-CLINCHING 
SPLINE FASTENER 








WILBOW precision 
seals improve power 
cylinder action 





Check seal 
cushions by 
WILBOW 
provide 
effective 
cushioning of 
HANNA- 
POWR®* 

AIR Cylinders. 


Each cushion valve in The Hanna POWRMATION®* Cylinder 
shown above has been precision engineered and manufactured 
to stop heavy and fast moving loads without severe impact or 
bounce. Seals conform to high standards including excellent 
uniformity and long life—thanks to the special properties of 
the synthetic materials used and the manufacturing experience 
of WILBOW in producing custom rubber parts. 
WILBOW specializes in the manufacture of precision mechan- 
SEND FOR ical rubber parts to meet the most rigid performance require- 
COMPLETE ments. A full range of the newer synthetics, natural or silicone 
WILBOW CATALOG polymers plus the broadest production versatility . . . including 
molding, lathe cutting, extruding or punching... is at your 


service. Why not check your needs with WILBOW? 
*HANNA-POWR and POWRMATION are registered trademarks of 
Hanna Engineering Works, Chicago, Ill. 


The WILLIAMS-BOWMAN RUBBER CO. 


1951 South 54th Avenue e Cicero 50, Illinois ¢ (Chicago Suburb) 


Mfrs. of molded, punched, extruded and cut rubber goods. Specialists in pro- 
ducing rubber covered rolls, silicone rubber parts and bonding rubber to metal 


Please direct inquiries to advertiser, mentioning MACHINE DESIGN 


PRECISION 1S SYNONYMOUS 
NITH BOEHME CRAFTSMANSHIP 


i] 


Precision is our business. We have 
been pioneers in the ee 
design, and manufacture of the pre- 
cision demands in the field of Instru- 
mentation and Automation. 


The parts shown in the figure, held 
to the tolerances indicated, are typ- 
ical examples of Boehme skill in pre- 
cision craftsmanship. 


Atiy or ail of our precision production 
facilities are available to you. Write 
or call us, there is no obligation. 


H.O. Boehme, inc. 


Contractors, Designers, Manufacturers 
of Precision Electrical, Electro- 
Mechanical and Electronic 

Equipment since 1917 

915 Broadway 

New York 10, N.Y. 


336 Circle 423 on Page 19 





PROFESSIONAL VIEWPOINTS 





somebody spend a lot of time trans- 
lating any dimension in the metric 
system, and vice versa. However, 
I call myself lucky that when Miss 
Universe reveals her top measure- 
ment as “95,” I do not have to 
think any further but can appre- 
ciate that fact with a considerable 
amount of comparative feeling. 

So far for the experienced folk. 
But what about our youngsters? 
They know what 50 ft of 8 mm 
film is, but they don’t know what 
a meter is. They know that a soft 
drink bottle holds so many ounces, 
but they have no idea when they 
get oxygen administered by the 
litre. They know that I’ve got 7 x 50 
binoculars, but they have no con- 
ception of what the 50 stands for. 

All this is compensated for by 
a thorough education in social 
studies, competitive sports, and the 
definition: A kilowatt hour is a 
unit of current (in a text book used 
in seventh grade). 

And so, I’m not worried at all. 
The experienced folk will keep using 
a marvelous system (unless they 
are in physics or chemistry, the 
poor misguided souls). 

The youngsters are prepared 
thoroughly to keep the system go- 
ing for years to come. 

And if we ever get in a shooting 
war, what is the difference between 
getting killed by a 0.30 caliber rifle 
bullet or a 9 mm pistol shot? You 
either go 6 feet or 2 meter under. 
I hope by that time it'll be meters! 

Huco J. DEBRUIN 
Design Engineer 
Ideal Industries Inc. 
Sycamore, Ill. 


To the Editor: 

Every year the American engi- 
neer is asked by some oddballs to 
take his measurements in centi- 
meters rather than in inches. The 
great Dr. E. Teller in an article en- 
titled “We Are Losing by Inches 
: ” went even so far to con- 
tribute the missile gap to the fact 
that the Russians used the more 
advanced centimeter system. 

As I have pointed out repeatedly, 
the problem is not how to replace a 
system that divides the equator into 
30,000 parts by another that divides 
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General Electric Company’s Apparatus Service Shop in Detroit, Mich., uses Schrader 
air circuits to actuate and control this brazing machine. It enables one man to braze 120 
planet carrier gear assemblies for autOmotive transmissions in one hour. Double-acting 
cylinders, actuated by solenoid valves, lift the assembly into position within the coil for 
brazing the shaft to the gear, and lower it for water quench. JIC cylinders control the 
induction heating coil contacts. According to Frank A. Ross, the designer, Schrader’s Flow 
Control Valves close contacts so gently that they perform 750,000 cycles before needing 
replacement. In addition, air works successfully in a strong magnetic field, and the circuits 
can be simple. 





TOUGH BRAZING JOB BECOMES A BREEZE... 
WITH SCHRADER AIR CIRCUITRY 


PROBLEM: Strong magnetic field . . . complex movement of 
parts ... speed requirements . . . precise actuation of coil 
contacts. 

SOLUTION: Simple Schrader air control of mass production 
operations. 

Schrader Air Products are designed to operate together in 
varied combinations to produce practically unlimited re- 


This new Schrader 
catalog is available 
at your Schrader 


sults. Their quality and versatility make them capable of 
simplifying production . . . while speeding it up. . . at un- 
matched low cost. Are you failing to ultilize fully the air you 
already have? Follow this Detroit plant’s example. Examine 
your production facilities with air in mind. Make many 
operations simpler and more efficient by applying any or 
all of the complete line of Schrader Air Control Products. 


FULL LINES OF QUALITY AIR CIRCUIT COMPONENTS ¢ OFF-THE-SHELF SERVICE AND INFORMATION FROM YOUR 
NEARBY DISTRIBUTOR « STAFFED WITH AIR CIRCUIT EXPERTS * CONSULT YELLOW PAGES OR WRITE FOR HIS ADDRESS 





distributor, who is 
stocked with the 
complete range cf 
sizes and types of 
Schrader air cir- | 
cuitry products. Con- 
sult the Yellow Pages 
or write Schrader. 


a divisionof SCOVILL 


® A. SCHRADER’S SON 
Division of Scovill Manufacturing Co., Inc. 
476 Vanderbilt Ave., Brooklyn 38, N. Y. 





QUALITY AIR CONTROL PRODUCTS 
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O 
DUNCO 
TYPE MRR 


Miniature Reed Relays 


1,2,4 and 12-POLE ENCAPSULATED TYPES 


12 poles in a sturdy unit only 2-1/8” long 
(including leads) x 19/32” deep x 1-25/32” wide! ... 
1, 2 and 4-pole types similarly miniaturized . . . 
designed for reliable light load switching... 
In-line terminals for 0.1” grid center mounting... 
Normal operate times less than 1 msec for 1-pole units... 
2.5 msec for 12-pole... 
Release less than 0.3 msec for all... 
Write for Bulletin MRR-1 to: 
Struthers-Dunn, Inc., Pitman, New Jersey 


STRUTHERS-DUNN 








—CCMOMOMQ X_«~—OM! VYOrid’s Largest Assortment of Relay Types 
Sales Engineering offices in: Atianta . Boston . Buffalo - Charlotte « Chicago - Cincinnati » Cleveland 


Dallas » Dayton + Denver - Detroit - High Point » Kansas City » Los Angeles + Montreal « New York 
Oriando « Pittsburgh « St. Louis - San Carlos . Seattle » Toronto » Export: Langguth-Olson Co., New York 
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it into 40,000 parts. It is rather 

how to express measurements in 

decimal units. This is widely done, 

wherever it is advantageous. All 

verniers on lathe and metalwork- 

ing machines have the verniers in 

decimals. The ruler of every school- 

boy is divided into inches and centi- 

meters and lets him decide which is 
the best for his purpose. 

Dr. Kart M. WEIGERT 

Assistant Professor 

College of Engineering 

and Agriculture 

Pennsylvania State University 

University Park, Pa. 


... radar detector... 


To the Editor: 

I was surprised to see your im- 
plied approval of lawbreaking by 
the “heavy-footed motorist” in not- 
ing the radar detector manufactured 
by Gepco Mfg. Co. [July 6 issue, 
Page 8]. 

As an electronics engineer and a 
microwave man, I know these 
gadgets can be built. As a driver 
of 24 years standing with no traffic 
violations it bothers me that such 
dangerous lawbreakers as chronic 
speeders should have available to 
them a device which will permit 
them to cheat more readily without 
detection. The sole “benefit” of such 
a device is to encourage lawbreak- 
ing and, to my way of thinking, 
falls into the category of a burglar’s 
“jimmie” but is far more dangerous. 

Such a device endangers me and 
my family on the highway and I 
am opposed to the sale, advertising, 
and reporting of this and similar 
devices. 

I am sure your publication would 
not print hints on “beating” safety 
interlocks and moving part guards 
on machines, and I feel that your 
interest in safety should extend be- 
yond this small area. 

Joe Diaz 
Johnson City, N. Y. 


Our short paragraph concerning the 
radar detector was not meant to imply 
either approval or criticism — we 
merely reported the existence of a de- 
vice which we thought would be of 
interest to our readers. Since Mr. Diaz 
has forced us to take a stand, how- 
ever, we join him in condemnation 
of aids to lawbreakers. 

—ED. 
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Tomorrow's tubing technology — today 
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Corrosion of internal surface 


Photomicrograph of a defect in the ID of .360 1D x .015 in. wall stain 
less steel tubing detected by eddy current testing. Flaw could not have 
been discovered by ordinary inspection, but could have caused pre 
mature failure of the tubing and breakdown of the product in which 


it was to be used. 


Tubing Quality Verified by Nondestructive Tests 


Superior tubing for critical applications must be consistently 
of highest quality and reliability. As a consequence, nonde- 
structive testing is essential. Furthermore, several types of 
test should be performed, since no one test is versatile enough 
to supply all the required information. 


Eddy current spots defects we don’t want in Superior tubing, 
but it doesn’t tell us everything about them. Neither does any 
one of the other seven nondestructive tests we use in check- 
ing the finished quality of our tubing. 


Depending on how critical the end use of the tubing is and 
thus the amount of test information required, we can perform 
any of the following tests singly or in combination: eddy cur- 
rent, dye penetrant and fluorescent dye penetrant, ultrasonic, 
radiographic, hydrostatic, boroscopic and magnetic particle. 
Only in this way can we detect imperfections such as change 
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in analysis and dimension, pits, roughness, inclusions, weld 
defects, carburization, porosity, corrosion, laps, embedded 
particles, and surface oxides on OD and ID and in the wall 
of the tubing. 


An article, ‘‘Nondestructive Testing of Small Tubing,’’ details 
and compares the methods used. If you would like a copy, and 
technical data on the more than 120 analyses of small-diam- 
eter tubing produced in our mill, write us. Superior Tube Com- 
pany, 2010 Germantown Ave., Norristown, Pa. 


Superior Tube 


The big name in small tubing 
NORRISTOWN, PA. 
West Coast: Pacific Tube Company, Los Angeles, California 
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PERFECTION 


Worm Gear 


One of our major capabilities is to design, develop 
and produce speed reducers that will insure maxi- 
mum performance and economy in your operation. 
Our experience in the special problems and objec- 
tives of power transmission is broad and deep. The 
men at American Stock Gear having this impor- 
tant capability, use the most advanced analytical 
engineering facilities to design speed reducers to 
meet tomorrows needs. 


Whatever size or style reducer you need, you'll find 
the right combination in the complete Perfection 
line — a line that is precision engineered and per- 
formance tested in thousands of different applica- 
tions. 


If you have a reducer problem that you feel is 

“different”, our engineers are ready to advise, de- 
sign and produce speed reducers to your 
particular requirements. In the mean- 
time, write for your copy of our Re- 
ducer catalog containing illustrations, 
charts and tables to help you on your 
next application. 


We make a complete line of stock gears. Send for Gear catalog No. 360. 


&vo 6 @ 


AMERICAN STOCK GEAR DIVISION 


PERFECTION GEAR COMPANY, HARVEY, ILLINOIS 
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Te.sperature Measurement in Engineer- 
ing, Vol. Il. By H. Dean Baker, E. A. 
Ryder, and N. H. Baker; 510 pages, 6 by 
9 in. clothbound; published by John 
Wiley & Sons Inc., 440 Park Ave. South, 
New York 16, N. Y. 


This volume is divided into two 
parts, techniques and applications. 
In part 1, two chapters each are 
devoted to resistance thermometry 
and to radiation pyrometry: one a 
descriptive chapter and the other 
an analytical chapter. In the ana- 
lytical chapter, a systematized de- 
sign procedure is developed. Part 2, 
the larger part of the volume, is 
devoted to a selected assortment of 
actual problems including surface 
temperatures, moving bodies, trans- 
parent bodies, high temperature 
gases, flame temperature, and nu- 
clear reactor temperatures. 


Developing Competent Subordinates. By 
James Menzies Black; 128 pages, 5% by 
8!4, in., clothbound; published by Ameri- 
can Management Association, Press Rela- 
tions Dept., 1515 Broadway, New York 36, 
N. Y.; $4.50 per copy. 


This book suggests ways for the 
responsible supervisor to develop 
the individual workers who report 
to him. It shows how he can give 
more time and thought to the basics 
of worker education, improve his 
own skills in communication, or- 
ganize his department to realize the 
technical and managerial potential 
of his personnel, and at the same 
time improve his own performance 
and skills. Committees, conferences, 
job rotation, and other management 
development tools are discussed, 
and practical suggestions are given 
for dealing with problem employees. 


Tool Steel Simplified. By Frank R. 
Palmer and George V. Tuerssen; 595 pages, 
6 by 9 in., clothbound; published by The 
Carpenter Steel Co., Reading, Pa.; $2.50 
per copy. 


This book offers a comprehensive 
source of information on tool-steel 
selection and application, based on 
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What's News in Rubber... 


ENJAY BUTYL BEATS HEAT-WEATHER-WEAR 


Continuous contact with materials as hot 
as 350°F (as in this conveyor belt) pre- 
sents no problem to Enjay Buty] HT 10-66 
when properly compounded for heat 
resistance. Actual service shows that 
other grades of Enjay Butyl also have 
exceptional resistance to high-tempera- 
ture aging in ordinary atmospheres, oxy- 
gen or super-heated steam. 

For application data, or for technical 
assistance in applying Butyl, write to 
Enjay, 15 West 51st Street, New York 
19, New York. 


Lightweight, durable, permanently 
flexible and applied cold, this color- 
ful new roofing system at Longway 
Planetarium in Flint, Mich., takes 
full advantage of the unusual flexi- 
bility and non-hardening properties 
of Enjay Butyl. 


New Enjay Buty! HT 10-66 adds 
toughness to air-holding innerliners 
which help assure correct inflation 
pressure on tubeless tires; gives 
greater blowout protection and im- 
proved tire-tread wear. Also used 
for sidewalls and chafer strips. 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 
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CASE HISTORIES FROM 
MT. VERNON FILES 





Like other Penn “Reels of Champions,” 
this new Penn Saltwater Spinfisher 700 
will enjoy ready acceptance among both 
dealers and fishermen. It has 
18 features—some exclusively 
Penn—which make it durable, corro- 
resistant and simple to service. 
:8 to 1 gear ratio for fast retrieve— 
inless steel gears and ball bearings — 
uigh-nickel stainless steel parts—automatic 
“bail lock—250 yd. capacity spools—epoxy 
finished aluminum housings for strength— 
weight only 201% ozs.—are some of its out- 
standing features. 

Seven lightweight, aluminum castings 
(you get 2 one-piece spools complete with 
drag disk assembly) go into its construc- 
tion. Quite a few castings—all precision, 
and several complex at that. 

Aluminum die casting was the only feas- 
ible method for manufacturing such a 
champion—to hold down weight and cost 
and yet satisfy Penn’s traditionally high 
standards of craftsmanship. 

To Mt. Vernon went the honor of mak- 
ing the castings, because Mt. Vernon—like 
Penn—also enjoys a reputation for high 
standards of workmanship. At Mt. Vernon 
you gain through a fourfold service em- 
bracing: Designing » Die Making » Casting 
* Machining—all under one roof in 200,- 
000 sq. ft. of space. 

You, too, can set your standards as high 
as you wish—then confidently give your 
specifications to Mt. Vernon and relax. 
You'll get champion castings. A call to 
your nearest Mt. Vernon field salesman or 
our home office wil] get you prompt action. 


PARTICIPANT 


MT. VERNON DIE CASTING CORPORATION << @) 


Stamford, Connecticut 
FIELD SALESMEN—BALTIMORE, MD.: Mr. C. M. Gordan, 919 St. Paul St. © BROOKLYN, N. Y.: Mr. Robert V. Moore, He 
2317 Plumb 2nd St. ¢ MARIETTA, N. Y.: Mr. Burt J. Meldrum, Olanco Road e PITTSBURGH, PA.: Mr. Andrew W. 43 Fit 
Anderson, 300 Pasadena Drive So. © STAMFORD, CONN.: Mr. Anker Anderson, Cascade Road , 7 ! 
e VALLEY FORGE, PA.: Mr. G. T. McMaster, P. O. Box 115 
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the experience and knowledge of 
tool steel experts. Sample chapter 
titles include: Analysis of tool steel, 
heat treating methods and equip- 
ment, mechanical testing of tool 
steels, air-hardening steels, timber 
and hardenability tests, spark test- 
ing, and quenching and tempering. 


British and Foreign Specifications for 
Steel Castings, Part 2. 29 pages, 8 by 
10'4, in., paperbound; published by The 
British Steel Castings Research Associa- 
tion, East Bank Road, Sheffield, England; 
$7.50 per copy. 


This book provides a guide to the 
identification of overseas standard 
specifications for steel castings and 
their equivalents in British Stand- 
ards. It analyzes the specifications 
of Australia, Canada, Denmark, 
India, Japan, New Zealand, South 
Africa, and the U.S.S.R. An ap- 
pendix gives a summary of test piece 
dimensions. 


The Employment Interview. By Mil- 
ton M. Mandell; 110 pages, 8% by 11 in., 
paperbound; published by American Man- 
agement Association, Press Relations Dept., 


1515 Broadway, New York 36, N. Y. 


Reports on two AMA surveys of 
current interviewing practices in 
273 companies and 140 college 
placement offices are presented. 
Every aspect of the employment in- 
terview is discussed: How much 
time to spend, use of the prelim- 
inary interview, when and how to 
use multiple or consecutive inter- 
views, the depth interview, and 
group discussion. Statistical data 
and 28 pages of reproductions of 
actual personnel forms used by 
leading companies are included. 


Nondestructive Testing. By Warren J. 
McGonnagle; 455 pages, 6 by 9 in., cloth- 
bound; published by McGraw-Hill Book 
Co. Inc., 330 West 42nd St., New York 36, 
N. Y.; available from Macuine Desicn, 
$15.00 postpaid. 


This comprehensive _ reference 
book provides detailed coverage of 
various methods and techniques of 
nondestructive testing. In treating 
the field as a technology based on 
applied physics, special attention is 
placed on work in the area of atomic 
energy. Among the topics dis- 
cussed are visual testing, pressure 
and leak testing, liquid penetrant 
inspection, thermal methods, x-ray 


September 14, 1961 





FOR ALL HYDRAULIC AND 
PNEUMATIC SYSTEMS 


rat BASIC SERIES 


ROTO LOCK TRIGGER LOCK 


ama: 
No air inclusion... push to connect, pull 


Handles high pressures...positive 
Roto Lock agtion...3-way signal... to disconnect...no spillage ... trigger 
light weight...meets miljtary specs. fast...meets military specs. 


COMMERCIAL 


Gives dependable service .. . trouble- 


INDUSTRIAL 








Heavy duty...handles high pressures 


... low pressure drop...made of steel free operation... conventional axial 


... positive Roto Lock action. action . . . economically priced 


Modifications and special designs to your specifications 


... Specify J&H COUPLINGS 


Whether you have a project for aero-space or for general industry, you 
should investigate the many advantages of Jack & Heintz quick- 
connect fluid couplings. 

The Roto Lock and TriccEeR Lock Couplings are unexcelled for 
quick-connect applications over a wide range of high-integrity 
functions, from air to exotic fluids. In addition there is a series of 
new GSE Couplings for advanced pneumatic systems. 


In more conventional systems, the INDUSTRIAL and COMMERCIAL 
Couplings are recommended. They assure dependable performance. 
Easy to operate. Positive action. Available from stock. 

In most cases you will find that one of the four basic J&H Couplings 
will do the job. If not, we will modify it for you, or develop completely 


new designs. 
Get all the facts about the full line of J&H 


Couplings! Fill in and mail the coupon below. 


Sack & HEInIz 


A DIVISION OF THE SIEGLER CORPORATION 





JACK & HEINTZ 
17607 Broadway, Cleveland 1, Ohio 


Please send catalog on ( ROTO LOCK © TRIGGER LOCK 
C1 INDUSTRIAL and COMMERCIAL Couplings 


Name_ sia 
(PLEASE PRINT) 

Company 

Address aOR Se : niehiinat 


ES 
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Geatheweight’ BEARINGS 
_. ty MESSINGER 


Uhe Answer 

to High Load-Carrying Capacity 
With Substantial Reduction in 
Over-all Weight of Product. 


Two Hundred Foy Standard Siges... 
Offering Widest Latitude in Design 
Applications ... 





g LD. OD. WIDTH 
Yom 7 00" 2.50" 250" 











x LD. 0.D. WIDTH 
o-+* F'60.00" | 62.00" 1.00" 


| Minimum and maximum cross-sections for 


range of standard sizes are shown in actual 
size, at left. 



































In contrast with their extremely light weight and slender section, these “FEATHERWEIGHTS”, 
like all other Messinger Bearings, are made to give years of precision performance under 
surprisingly heavy loads. They lend themselves to an exceptionally broad range of applications 
in the design of appliances, instruments, machinery and equipment of many types. Write for 


Catalog No. 59. 


You can “work won- lf : 
ders’ wih product MESSINGER | BEARINGS, Inc. 


design when you con- ' 
sider “Featherweight” = ROLLER AND BALL BEARINGS “Ss FEATHERWEIGHT TO HEAVYWEIGHT 
Bearings by Mess- 


inger. Consultation in- [) STREET ABOVE ERIE AVE. - PHILADELPHIA 24, PA. 


vited, without obliga- 


tion. ‘Smoothing Industry’s Pathway for Nearly Half a Century’’ 
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radiography, Gamma _ radiography, 
ultrasonics, magnetic methods and 
eddy current methods. 


New Codes 


Supplements on Instruments and Ap- 
paratus to the Power Test Code, Parts 3, 
7, and 13; 118, 29 and 17 pages, respective- 
ly, 8% by 11 in., paperbound; published 
by The American Society of Mechanical 
Engineers, 345 East 47th St., New York 
17, N. Y.; $5.50, $2.50 and $2.00 respec- 
tively. 


Part 3, Temperature Measure- 
ment, replaces a segment of the test 
codes originally published in eight 
chapters. The volume includes nine 
chapters on such topics as calibra- 
tion of instruments, various kinds 
of thermometers, and optical py- 
rometers. The first chapter also in- 
cludes a summary discussion of 
temperature measurement as related 
to power-test code work with par- 
ticular emphasis on basic sources of 
error and means of coping with 
them. 

Part 7, Measurement of Shaft 
Horsepower, is a new addition to 
the series. It reflects a need for a 
description of various types of in- 
struments and methods of measure- 
ment likely to be prescribed in any 
of the ASME Power Test Codes. It 
includes such details as the limits 
and sources of error, method of cal- 
ibration, and precautions. 

Part 13, Measurement of Rotary 
Speed, is a revision of an earlier 
edition last revised in 1939. As a 
result of a program of co-operation 
between the committee developing 
the supplement and a committee of 
the American Institute of Electrical 
Engineers, much of the supplement 
is identical with the current AIEE 
Guide on Rotary Speed Measure- 
ments. The new edition reflects the 
ever increasing speeds of machines 
and power units as well as develop- 
ment of new apparatus for detect- 
ing and indicating these high 
speeds. 


1960 Supplement to the Book of ASTM 
Standards, Parts 1, 2, 3, and 9; 444, 348, 
180, and 494 pages respectively, 6 by 9 
in., paperbound; published by The Ameri- 
can Society for Testing Materials, 1916 
Race St., Philadelphia 3, Pa.; $4.00 per 
part. 


Part 1, Ferrous Metals Specifica- 
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in Your 
Aero-Space 
Circuits 


“AR” SERIES RESET TIMER 


Following predetermined time cycle, 
motor stops. When clutch is released, 
timer resets to starting position within 
150 milliseconds. 


“AP” SERIES PROGRAM TIMER 


Unit repeats predetermined cycle con- 
tinuously until power to the motor is 
interrupted. 











Here’s a PERFECT PAIR of miniature, hermetically sealed motor driven 
timers for both airborne and ground support applications. Operative 
in 12 G acceleration, these versatile units perform reliably in ex- 
tremes of vibration and temperature. 


SPECIFICATIONS 

© COMPACT —2!/, x 4!/2” outside cylinder dimensions © LIGHT WEIGHT —30 
oz. or less © UP TO 7 independent load circuits ¢ TIME CYCLES —1JI second to 
several hours © POWER INPUT— Choice of 115 V., 60 cycle; 115 V., 400 cycle; 
28 V.D.C, © FLEXIBLE—Can be equipped with plug-in header for quick change 
of time cycles 

Write for Bulletins 825 and 830 or call your local Eagle Representative. 
He’s listed in Sweet’s Product Design File, Section 7d, or in Thomas Register, 


TIMERS ALSO CUSTOM-BUILT TO MIL-SPECS. COMPLETE FACILITIES FOR QUALIFICATION TESTING. 


apSe-e 


‘ Reset on Interval — Circuit | Pneumatic Heavy Dut Heavy- Duty 
im Timers im Timers Repeat Cycle Timers Step Switch 


MANUFACTURERS OF THE MOST COMPLETE LINE OF GROUND SUPPORT TIME CONTROLS. 


EAGLE SIGNAL COMPANY © Moline, Illinois 
INDUSTRIAL DIVISION 





DIVISION OF THE GAMEWELL COMPANY, AN E. W. BLISS COMPANY SUBSIDIARY 
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Replace costly machined or 
molded parts with formed 
RULON® Tape. 


Leading manufacturers across the 
country are cutting design costs by 
stamping or post-forming parts from 
RULON (filled TFE) tape. With 
Dixon’s RULON Tape in thicknesses 
Br from .004” to .125”, 
Dixon offers you pay only for 
faeeen one what you use. You 
WEFLONin ©6020 ise a minimum of 
wee * material ... and 
' reduce costs up to 
; © ONE: ‘ 10 to 1. You take 
Pe - __ advantage of RU- 
‘* sheet LON’S plastic mem- 
» tape - ory, too, for tighter 
es fits and better seals. 
RULON Tape gives 
your product these 
performance-improv- 
ing qualities: (1) low 
friction, (2) high 
wear resistance, (3) 
low deformation 
under load, (4) wide 
temp. tolerance 
(—400°F to +500°F), (5) chemical 
inertness, (6) lube-free operation, 
and (7) zero water absorption. 
Whether you need stamped or post- 
formed parts for pumps, valves, 
compressors, bearings, meters, or 
what have you, it pays to rely on 
(1) Dixon’s wide selection of basic 
shapes (in both RULON and Teflon), 
(2) Dixon’s knowledge of fluoro- 
carbon reinforcing agents, and (3) 
Dixon’s facilities for fabricating parts 
to print. 
See RULON designers 
guide book — Bulletin 
#9572 in Sweet's Prod- 
uct Design File, or send 
details for recommenda- 
tions. DIXON CORPO- 
RATION 100 BURN- 
SIDE ST., BRISTOL, 
RHODE ISLAND. — « DuPont T.m. 


DIXG 


Circle 433 on Page 1 


i i | } ii } 
# A H 


346 


ENGINEER'S LIBRARY 





tions, includes 63 standards on steel 
pipe, tubes, castings, bolting mate- 
rials, boiler plates and rivets, bars, 
forgings, chain, corrosion and 
heat-resistant steels, and others. 

Part 2, Non-Ferrous Metals Spec- 
ifications and Electronics Materials, 
includes 57 standards for copper and 
copper-base alloys, ingot, plate, 
sheet, strip, rolled bar, shapes, wire, 
die forgings and pipe and tubes. In 
addition, there are standards for 
die-cast metals, aluminum and alu- 
minum alloys, magnesium and mag- 
nesium alloys, and metallic elec- 
trical conductors. 

Part 3, Methods of Testing Met- 
als (Except Chemical Analysis), in- 
cludes 19 standards for tests of me- 
chanical properties, effect of tem- 
perature, dosimetry, and electrical 
and magnetic properties. Also in- 
cluded are nondestructive metal- 
lographic tests, and tests for metal 
powders. 

Part 9, Plastics, Electrical Insula- 
tion, Rubber, and Carbon Black, in- 
cludes 68 standards for rubber elas- 
tomers, latex, carbon black, sponge, 
hard rubber, coated fabrics, belting, 
hose, gaskets, and automotive and 
aeronautical products. 


Government Publications 


OTS Technical Reports. Copies of 
reports listed below are available from 
Office of Technical Services, U. S. Dept. 
of Commerce, Washington 25, D. C. 


TR 60-56. A compendium of the Properties 
of Materials at Low Temperature, Phase I. 
Edited by Victor J. Johnson, National Bureau 
of Standards; 161 pages, 8% by 10% in., 
paperbound; $3.00 per copy. 

This first phase of the compendium covers 
ten properties of ten fluids (Part I), three 
properties of solids (Part II), and an extensive 
bibliography of references (Part III). Data 
sheets, primarily in graphic form, are presented 
from ‘‘best values’’ of data collected. Refer- 
ences and tables of selected values with ap- 
propriate comments are furnished with each 
data sheet to document the data presented. 
Conversion tables and other helpful infor- 
mation are included. 


TN D-1070. Skin Stresses in an Inflated 
Sphere During Impact. By E. Dale Martin, 
Ames Research Center; 34 pages, 7% by 10% 
in., paperbound, stapled; $1.00 per copy. 

An analysis is made of the stresses in the 
skin of an inflated nonstretchable sphere 
during normal nonrotating impact with a hard 
flat surface. The analysis is further applied 
to the study of the inflated sphere landing 
vehicle containing a payload suspended at the 
center. Curves are presented showing the 
stress distributions during impact for cases 
corresponding to those calculated in previous 
reports, 


ARO Report No. 2. Second Status Report on 
Fuel Cells. By B. R. Stein and E. M. Cohn; 
76 pages, 8 by 10% in., paperbound, stapled. 

This report covers recent literature and 
government and private programs on fuel-cell 
research and development. Government in- 
house and contract work ranges from research 
to systems development, including power for 
portable packs, ship propulsion, and regen- 
erative systems for space satellites. Industrial 
work also includes this range but concerns 
mostly organic fuels and oxygen or air as 
oxidant. 





Don’t 
blindfold 


him! 


HE MAN in this picture is a cancer 
E bostnce scientist. The device he 
is using looks like something out of 
science-fiction—but actually, it’s an 
electron microscope. It shows him the 
sub-microscopic detail of a cancer cell 
—magnified 100,000 times. The cost of 
one electron microscope is $35,000. 

Some of the equipment needed for 
cancer research, and purchased with 
American Cancer Society funds, is 
even more expensive. 

The American Cancer Society grants 
millions of dollars for research to some 
1300 scientists who are at this 
moment working to find the 
cause of cancer—and ultimately, 
ways to prevent cancer, 

Your help is needed to enable 
the American Cancer Society to 
continue this support. 

Don’t blindfold cancer re- 
search. Give to it. Send your con- 
tribution now to CANCER, c/o 
your local post office. 


AMERICAN 
CANCER SOCIETY 
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Memo to the 


engineer 
who hasn’t 
used microfilm cards as yet! 


No doubt you’ve read about Recordak precision 
microfilm images mounted in aperture cards, and 
how they are speeding routines in drafting rooms 
large and small. 

But you may have some questions . . . are per- 
haps wondering just how they can help on your job. 

For a start, consider a few of the advantages: 
you'll be able to keep all of your drawings— 
thousands of them—in a small card file at your 
finger tips. You'll be able to refer to any one of them 
in seconds in a Recorpak Film Reader . . . no more 
“waiting” for costly prints every time you want to 
check a drawing. Whenever needed, low-cost, paper 
facsimiles—or duplicate film cards—can be made 
in seconds directly from the master card. 


SRECORDRK* 


(Subsidiary of Eastman Kodak Company) 
originator of modern microfilming 
—now in its 34th year 
IN CANADA contact Recordak of Canada Ltd., Toronto 


There’s much more to the story. You must see for 
yourself how Recordak precision microfilming re- 
produces drawings of all types and ages with remark- 
able uniformity; how it gives you “drawings in 
miniature” that more than meet DOD requirements. 
Then you'll have a better idea why so many leading 
companies use Recordak microfilm-in-cards. 

Free booklet goes into more details on precision 
microfilming available through Recordak or a 
microfilming dealer of Recordak. 


eeeeeereeee MAIL COUPON TODAY eeeeeeeeeeee 
RECORDAK CORPORATION DD.9 
415 Madison Ave., New York 17, N. Y. 
Send booklet describing Recorpak Engineering Draw- 
ing System and name of nearest microfilming dealer 
of Recordak. 


Name 








Company 


Position 





Address. 





City Zone. State. 





Circle 435 on Page 19 347 





What's 
so unusual about 
a laundry tub ? 


This particular tub was molded of 
Fiberglas reinforced plastics using 
the new premix process pioneered 
by AICO. It has an unusually smooth 
finish, is exceptionally strong and Is 
unusually low in costs. The new pre- 
mix process opens up many new 
opportunities to use rein- 

forced plastics. Why not 

see if you can’t capital- 

ize on it, too. 


AMERICAN INSULATOR 


New Freedom, Pa. 
Where tomorrow’s plastics are now being molded 
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REPRINTS 


Complete reprints of major article 
series and collections of articles, and 
extra copies of Macuine Desicn 
Books, are available from: Reader 
Service, Macuine Desicn, Penton 
Bldg., Cleveland 13, Ohio. Remit- 
tance or company purchase order 
must be enclosed with your order. 
Add 3 per cent to orders in Ohio to 
cover State Sales Tax. 


The Ferrous Metals Book, 1961 Edition 


(196 pp.) $2 
The Bearings Book, 1961 Edition (256 


pp.) $2 
be Seals Book, 1961 Edition (240 pp.) 
The — Book, 1960 Edition (236 


pp.) $ 

AC Motor Control, by J. Ronald Wickey 
and Arthur S. Newman, Jr., 1960-1961 
(40 pp.) $l 

ae Fatigue Failures, by F. B. Stu- 

. H. Cummings, W. C. Schulte, 

1961 (32 pp.) $1 

—- Vibration -Analysis by Mobility 
and a Methods, by R. P. Thorn 
& A. Church, 1959- 1960 (80 pp.) $2 

Inside Fw Engineer, %, Eugene Raudsepp, 
1958-1960 (52 pp.) $ 

Mobility of jh lll Vehicles, by 
M. G. Bekker, 1959-1960 (32 pp.) ) $1 

Engineering Approach to Hydraulic Lines, 
by Jaroslav J. Taborek, 1959 (36 pp.) $1 

Planning New Products, by Philip Marvin, 
1953-1958 (102 pp.) $3 

Friction-Clutch Transmissions, by Z. J. 
Zania, 1958 (30 PP) $1 

Design Guide—Flexible Cou lings, by Leo 
F. Spector, 1958 (28 pp.) 

Specia Report on Electric Sisanin, Staff 
Report, 1958 (42 pp.) $1 

Electronic and Electric Power Supplies 
(Symposium), 1958 (40 pp.) $1 

Human-Factors Engineering, by J. D. Van- 
a and C. T. Goldsmith, 1958 (32 
pp.) $ 

nad tes of Vehicles, ay Jaroslav J. Ta- 
borek, 1957 (94 pp.) $ 

Design for Fatigue Lacie, by Joseph 
Marin, 1957 (34 pp.) $1 

Hydraulic Servo Fundamentals, by J. M. 
Nightingale. 
Volume 1: May-Nov., 1956 (32 pp.) 4 
be 2: Nov., 1956—Mar., 1957 (30 


pp.) $ 
Volume 3: May, 1957—Feb., 1958 (44 


ade » able-Speed Drives (Electrical-Me- 
henteae Hydraulic), Staff Report, 1954- 
1955 (146 pp.) $2 

MACHINE DESIGN Data Sheets 
1960 (130 pp.) $2 1957 (102 pp.) $2 
1959 (136 pp.) $2 1956 (114 pp.) $2 
1958 (132 pp.) $2 

Transactions of the Mechanisms Confer- 
ences 
Sixth Conference, 1960 (152 pp.) $2 
Fifth Conference, 1958 (240 pp.) $3 
Fourth Conference, 1957 (104 pp.) $2 
Third Conference, 1956 (40 pp.) $1 
Second Conference, 1954 (50 pp.) $1 
First Conference, 1953 (48 pp.) $1 

Tips and Techniques 
Vol. 1 Drafting Aids, 1956-1957 (32 


pp.) $ 
Vol. 2 Engineering Aids, 1956-1958 (30 


pp.) $ 
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Machine speed and accuracy <zow:ges ot 
increased with Scully-Jones 


TYCHOWAY BEARINGS 


Tychoway recirculating roller bearings 


Race may be 


equalize starting and moving friction ./ @ ——S J clamped or screwed 


to machine mounting 
surface. 


... permit fast, accurate positioning of 


Return channel in bearing 
results in a simple and 


heavy workpieces on this Burgmaster tape- compact assembly. 
controlled turret drill. So accurate and easy to preload, bearings are used 
for guiding as well as for supporting the table. With low coefficient of fric- 
tion (less than .005), X-Y axis positioning of table and turret carriage (also 
antifriction equipped) is accurate and repeatable. Accuracy lasts longer, too 
—wear on critical assemblies is virtually eliminated. How many ways can 
you improve your product and add to its salability by eliminating friction 
in heavy, sliding assemblies? Write for Bulletin 22-50. 


Special Products Division Seully-Jones and Company 
1905 South Rockwell Street, Chicago 8, Illinois 


Conventional gibbing is replaced by this simple, eco- 
nomical method of guiding the table. Belleville spring 
washer (arrow) is used in combination with an op- 
posed fixed bearing on the guide surface for pre- 
loading the assembly. 


a 
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1960 DATA SHEETS INCLUDE: 


Planetary Gear Trains 

By William H. Wilkinson 
Geneva Mechanisms 

By Marshall C. Smith 

Cooling By Evaporation 

By Robert M. Sando 

Galvanic Corrosion 

By Eugene D. Veilleux 

Plastics For Extrusions 

By Robert Marx 

Low Temperature Properties 

By Randall F. Barron 

Thermal Stresses 

By F. Caplan 
Control-Movement Direction 

By Joseph L. Seminara 
Planetary Gear Ratios 

By Reed H. Langdon 
Polyhedrons 

By Joseph J. Fousek 

Four-Gear Combinations 

By Robert G. Gerber 

Calculating Weight and Volume 
By M. E. Arthur 

Brakes 

By H. A. Borchardt 

Planetary Drives 

By Jacob Shuster 

Fastener Vibration 

By Gerard T. Klees 

Acceleration Velocity Distance Time 
By V. F. DeVost 

Cold Heading 

By E. F. Tauscher 

Curved Beams 

By Chen Ya Liu 

Pulley Diameter vs Wire Size 

By J. Paull 

Compressibility of Fluids 

By Robert M. Sando 

Flexible Metal Hose 

By C. M. Daniels and R. E. Fenton 
Designing Cams For Analog Computers 
By Charles Eumurian 

Beam Vibrations 

By Gerard T. Klees 

Beams With Partial Uniform Loading 
By Alexander Blake and George Kurasz 
Moment of Inertia Charts 

By Robert A. Johns 

Plate Vibrations 

By Gerard T. Klees 


Reader Service Department 
Penton Building 
Cleveland 13, Ohio 


Please send me 


Name 





BASIC ENGINEERING HELP FROM 


ERE 


NOW READY 


1960 Data Sheets 


PLUS—a cumulative index 


of all 1956-1960 Data Sheets 


Twenty-six reference articles of valuable design tech- 
niques published in the 1960 issues of MACHINE 
DESIGN are included in a new 127-page reprint now 
available. Each data sheet begins on a right-hand 
page for clipping ease without destroying other pages. 
Prepared with your personal file of engineering in- 
formation in mind, each volume contains a five-year 


index of published data sheets available. 


Price is $2.00 each, including postage 


These worthwhile data sheets offer a unique collection 
of basic design assistance. Order your personal or de- 
partmental copy today. Use the convenient form be- 


low for prompt processing. 


(Remittance or Company Purchase 


Order must be enclosed with order) 


copies of the 1960 Data Sheets @ $2.00 each 





Company 





City 


Zone State 





(Add 3% to orders in Ohio to cover State Sales Tax) 





MacuHINnE DesIcn 








DESIGN FOR SUPERIOR PERFORMANCE 
with Lord vibration /shock noise control 
ee 


TORSIONAL FLEXIBILITY : 
“wind-up” to + 30° ANGULAR FLEXIBILITY : 
“cocking” to + 7° 


High-capacity Dynaflex Joints are 

agree STIFFNESS : ae lubrication-free bearings or pivots. They are 
aren fro p> ps custom designed to provide controlled flex- 
ibility between connected parts. Specially- 

compounded elastomers and Lord-bonded 

construction assure longer life than metal units. 


reduce installed cost, eliminate lube points 


with Lord Dynaflex: Joints 


Pivot points utilizing Dynaflex Joints offer real improve- 
ments in economy and performance. 

These elastomeric pivots simplify assembly. Pressed directly into 
the as-cast recess or rough-machined socket, they insure positive \\ 
radial positioning of parts. Exacting tolerances are not required; ) 
costly machining is eliminated. Grease fittings and periodic lubrica- ; 
tion are outmoded; overall maintenance is greatly reduced. =. —_— 





y/ y 
é t, 2 


se ee iene 


Dynaflex Joints—used in torque and radius rod ends, load 
equalizer beams, spring eyes, machinery linkages, boom pivots— FIELD ENGINEERING OFFICES 


cushion shock, attenuate noise, reduce dynamic loading stress, ATLANTA, GEORGIA - CEdar 7-9247 LOS ANGELES, CAL. - HOllywood 4-7593 
? ‘a al; 4 BOSTON, MASS. - HAncock 6-9135 NEW YORK, N. Y. (Paramus, N. J.) 
assure accurate alignment. CHICAGO: Mk. [Aitehiege 9-0010 New York City . BRyant 9.8042 


ae . . : Sets ce Cee ree a wee DALLAS, TEXAS - Riverside 1 -3392 Paramus, N. J. - Diamond 3.5333 
Dynaflex Joints, with lower installed cost and longer service life eoaleain unde. Giinon & aan eibsieiatanith. Wik: Hinicaninien tai 


‘ ¢ ing ¢ specially engi ‘ ica- DETROIT, MICH. - ELgin 7-2150 SAN FRANCISCO, CAL. - EXbrook 7-6280 
than metal bushings, can be specially engineered for your applica ee a ee eee eae 
tion. Contact your nearest Lord Field Engineering Office listed here In Canada— Railway & Power Engineering Corporation Limited’ 


or the Home Office, Erie, Pa. LORD MANUFACTURING COMPANY - ERIE, PA. 
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HITACHI 
NO.2 ML MILLING MACHINES 


No. 2 ML Plain Milling Machine 


SPECIFICATIONS : 


@ 53 1/8”X10 1/16” Table @ 16 Table Feeds 1/16” — 78 3/4”/min. 
@ 28” Longitudinal Traverse @ 16 Spindle Speeds 25 — 1,500 r.p.m. 
@ 7.5 h.p. Main Motor 


L,Utd. 


Vibration Damping Device 

Due to a vibration damping device of 
Hitachi's exclusive design contained 
within the over-arm, minimum vibration 
will be set up even during higher 
speeds and feeds operation, so that an 
excellent finished surface is obtained. 


New-Type Arbor Support Bearing 
Hitachi's unique super precision-type 
bearing, a combination of plain metal 
and needle bearing, is incorporated 
into the machine to enable high speed 
cutting with high precision results. 


Mono-Lever Control System 
Hitachi's unique Mono-lever Con- 
trol System makes the operation 
simple and easy. Table-feeding too 
can be performed with ease. 


Backlash Eliminator of Lead 
Screw 

As the use of two independent 
nuts eliminates backlash on the 
table feed screw, smooth 
down-cutting can be effected. 





Tokyo Japan 


Cable Address: ‘“HITACHY’” TOKYO ” 
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NOW...A Larger Capacity FELLOWS-PFAUTER 
High-Speed Hobbing Machine...The P 630 


You get all the advanced-design features of the production-proved P 400 
Fellows-Pfauter hobbing machine — plus extra work capacity — with this 
new Model P 630. Takes work up to 25" diameter. Maximum face width at 
25’ diameter is 1614". Maximum diametral pitch in steel is 3. 


Work area is readily accessible for setup and loading, 
and table retracts automatically from hob to facilitate 
work changes. Hob shifting is by push- 

button. It’s solid too, with rugged 

hob head and double wall 

construction column and bed, and 

heavy V-ways. Table is as large 

as maximum workpiece diameter 

— work column of massive design. 


Reduce your production costs with this 
new Fellows-Pfauter. Write for details. 


NEW... Dictionary of Change-Gear Combinations 


“Fellows-Pfauter Change Gear Tables’”’ by F. Becher and A. Koerner 
eliminates tedious calculations and trial-and-error methods. Gives 


combinations for more than 26,000 ratios carried to six decimal places 


from .100,000 to 1.000,000, with greatest step approximately .00005. Gears in 
range of 18 to 80 teeth mainly used. Examples are given. Only $8.00. Order from 
THE FELLOWS GEAR SHAPER COMPANY, 78 River St., Springfield, Vermont, U.S.A. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont, U.S.A. 


Branch Offices: 
1048 North Woodward Ave., Royal Oak, Mich. 
150 West Pleasant Ave., Maywood, N. az 
5835 West North Avenue, Chicago 39 
THE 6214 West Manchester Ave., Los Angeles 45 


PRECISION 
LINE Gear Production Equipment 


Seen -_ _———s 
ee ee al ntti ee aga 
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We're living in a needing, buying, growing America—a 
time for new and improved products and services —the 
creation of new jobs. More than ever, a businessman with 
an idea, with the urge for something better will move ahead 
with our expanding economy. 

But after the idea, what follows can be a costly period 
of research and development. Not necessarily —if you use 
the immense 9-billion-dollar fund of research and patent 
information that’s available at your U.S. Department of 
Commerce. Think of the saving — in time and money. 

For example: there are reports on extensive research by 
your Government in new products and processes. A trans- 








lation of data on inventions and discoveries abroad — infor- 
mation on over 3 million patents—a fortune in patents 
owned by your Government. All this is yours — for your use 
and your benefit. 

Take advantage of the many ways in which your business 
can grow. In developing new products and services. In the 
lucrative foreign markets. In new U.S. markets. In attract- 
ing new industry to your local community. Just phone or 
write the U.S. Department of Commerce Office of Field 
Services in your city, or Washington 25, D.C. Your 
U.S. Department of Commerce is always ready to* 
help you grow with America! 


NOW’S THE TIME TO GET GROWING IN A GROWING AMERICA! 
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This Sandusky Centrifugal Casting—one of 
four produced for Westinghouse Atomic 
Equipment Department—meets radio- 
graphic, intergranular corrosion, and all 
other rigorous chemical and physical tests. 


SANDUSKY 
FOUNDRY & MACHINE CO. 


SANDUSKY, OHIO Stainless, Carbon, Low-Alloy Steels —Full Range Copper-Base, Nickel-Base Alloys 


September 14, 1961 


Specified by Westinghouse for 4 canned 
motor pumps soon to be integral parts 
of reactor system in Yankee Atomic 
Electric Plant in Rowe, Massachusetts 


One king-size 17-ton Sandusky casting 
supplied the main motor bodies (stator 
shells) for the four pumps being built by 
Westinghouse, each to handle 23,600 g.p.m. 
of pressurized water through the reactor 
core. 

The 25-foot-long Sandusky casting was 
centrifugally spun of a modified CF-8 
(Type 304 L) stainless steel, then ma- 
chined by Sandusky to a 3” wall thickness, 
314%” on the O.D. This huge casting was 
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hydrostatically tested to 3800 psi before 
being sectioned into four 68” lengths. 

These stator shells represent another 
new and exacting application for Sandusky 
Centrifugal Castings—which may offer a 
practical and economical answer to your 
cylindrical requirements also. They are 
available in diameters from 7” to 54”—in 
lengths up to 33 feet—in heat- and core 
rosion-resistant stainless, carbon and low- 
alloy steels and a wide range of copper-base 
and nickel-base alloys. 

Let us show you how Sandusky Cen- 
trifugal Castings can help solve your 
cylindrical problems. Write to us at San- 
dusky, Ohio. 


CENTRIFUGAL CASTINGS 





Joining tubular members is easy for Howe Folding Furniture, Inc., of South Norwalk, Conn. Joints 
are fluxed with Handy Flux, a half-circle preform of EASY-FLO brazing alloy is dropped down 
the tube and a torch is applied. Result: A smooth, strong joint quickly and economically made. 


How Handy & Harman Brazing Alloys 


GIVE FOLDING FURNITURE 100% JOINT RELIABILITY 


The experience of Howe Folding Furniture, Inc., with silver brazing merits close 

attention if your operations involve metal-to-metal joining of any kind. Howe 

manufactures folding metal tables and seats for commercial, industrial and insti- 

tutional use. You can imagine the hard usage the furniture has to take—yet survive 

indefinitely. 

Some years ago, it was Howe’s practice to purchase prefabricated steel tubular 

assemblies in which the joints were brass brazed on the outside surface. To im- 

prove their product, Howe thoroughly tested all joining methods, and decided 

to go over to silver brazing in their own plant, using Handy & Harman EASY- eek naieiakx ibiileh be 
FLO Alloys 45 and 35. Look at the results: converted to an auditorium 
Complete Joint Reliability: Since adopting silver brazing, Howe has completely bench with backrest in a single 
eliminated the problem of broken joints. motion. Silver brazed joints eas- 
Economy: Silver brazing costs Howe less than other methods, requires less heat- ily absorb strains. 

ing time, simpler equipment, much less cleaning and grinding of joints. 

Appearance: Silver brazing provides a smoother, more attractive joint, that can 

be plated directly. 

Isit any wonder Howe says: “We'd stay with silver brazing even if it cost more.” 

There are few fields of industrial activity where the strength, high production 

rates and economy afforded by the Handy & Harman family of silver brazing 

alloys cannot improve the look of the balance sheet. Interested in complete dee {ANDY & HARMAN 
tails? Just write for a copy of our Bulletin 20 — it’s packed with engineering 959 Third Avenue, New York 22, N.Y. 
and application data. PLaza 2-3400 
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Design tips from Lincoln 






































Provide automatic lubrication system 
with compact, reliable Electro-Luber’ 


Lincoln’s Electro-Luber answers your need for a com- 
pact, reliable lubricant pump that’s easy to design into 
machines of all types. 

The high-pressure Electro-Luber feeds injectors that 
meter the exact amoun’ of lubricant you specify directly 
to the individual bearings. Look how much flexibility 
you have with this system: 1) injector output is ad- 
justable and you have a wide choice of capacities; 
2) pump cycling frequency is adjustable; 3) you can tie 
Electro-Luber and machine controls together so lubri- 
cation is automatically scheduled with machine opera- 
tion; 4) the Electro-Luber also has manual control for 
cycling prior to machine operation if desired. 

Here’s a tip to consider: Mount the injectors in a 





Lubricant 
Pumping 
Pressure 


1000 PSIG 


Power Requirements 
Electro-Luber 
Model No. 


1848 


Timer Lubricant 


115 V/AC Oil 
60 Cycle 


Motor 


3 PHASE 
220-440 
V/AC 


3 PHASE 
220-440 
v/AC 


3 PHASE 
220-440 
Vv/AC 


Oil or 
Grease 


115 V/AC 


60 Cycle 2900 PSIG 


Oil or 
Grease 


115 V/AC 
60 Cycle 


700226 
2500 PSIG 

















NOTE: All models conform with J.1.C. standards and National Electric Code. 








panel near your other controls and signals for easy visual 
inspection of every injector-to-bearing line. 

An Electro-Luber system enhances the sales appeal 
of your machines, protects your customers by taking 
the human element out of machine lubrication, insures 
maximum service life for critical parts, saves main- 
tenance costs, gives smoother operation and eliminates 
down-time for manual lubrication. 


Note to Manufacturers: Lincoln will help you determine 
the best automatic lubricationsystem for your machinery. 
Contact the Original Equipment Sales Division. 


Mail This Coupon Today! 


mete RE ee ee ee ee ee ee ee ee ee ee oe ee oe 

LINCOLN ENGINEERING COMPANY Osos » 

Original Equipment Sales Division 

4010 Goodfellow Bivd., Dept. MD-9 

St. Lovis 20, Mo. 

([] Please send new Catalog 82 on Lincoln centralized lubricating 
systems. 

oO Have your representative call to advise on adaptation to my 
machines. 


ae Title 


Company__ 
Address___ iaiehsiesiieticheh ileiteidliieniicaad 


City a RR 





<=" LINCOLN 


y ENGINEERING COMPANY 


ST. LOUIS 20, MO. 


September 14, 1961 


DIVISION OF THE McNEIL MACHINE & ENGINEERING CO. 
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Is This Job 
for You? 





BACKGROUND—Recent degree in mechanical or electrical en- 
gineering. About three years of design-engineering experience. 


ABILITIES—Able to evaluate technical information on design 
techniques, new machines, components. Provable ability to write 
clearly and accurately. Should work well with people, have 
initiative and imagination, demonstrate creative as well as prac- 


tical ability. 


ENVIRONMENT—Cleveland, Ohio, with some out-of-town 
travel. As assistant editor on MD’s staff of 21 engineer-editors. 
In Penton Publishing Company, a growth company, with 5 mag- 
azines and some 60 editors. 


COMPENSATIONS—Salary comparable to that in industry. 
Chance to grow within the company. Unusual opportunity to 
broaden education, experience, and contacts. Stimulating work. 


If this appeals to you not merely as a job but as the basis of 
a career, write at once (with all pertinent facts) to the Editor, 
MACHINE DESIGN, Penton Building, Cleveland 13, Ohio. 





THIS IS GLASS 


A BULLETIN OF PRACTICAL NEW IDEAS 


A LOOK AT TRANSPARENCY 


One of the most useful qualities of glass 
is that you can see through it. In almost 
a century of experience, we’ve learned 
how to balance other useful properties of 
glass with transparency to give designers 
windows onto all sorts of worlds. 

This small compendium on transpar- 
ency-plus may give you an idea or two 
on how to get a look at whatever you’d 
like to watch. 


The window through which this 
schlieren photograph was taken is 
99.999+% fused silica, the most trans- 
parent glass for visible light ever made. 
Its extremely low coefficient of expansion 
gives it extremely high heat shock resist- 
ance. Couple these properties with a low 
refractive index variation and complete 
absence of physical flaws, and you have 
a window glass for such applications as 
this North American Aviation supersonic 
wind tunnel. 

To study the impact of two opposing 
gas waves traveling at Mach 80, physi- 
cists at Boeing Laboratories take photo- 
graphs through a 12-foot length of 6” 
O.D. Pyrex glass pipe. This is the same 
borosilicate glass we use in pipe for 
chemical and food processing plants and 
for drainlines and heat exchangers. 


A quarter-inch polished plate of 
Pyrex brand infrared reflecting glass 
keeps this steel mill crane operator cool. 
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The glass bounces as much as 93% of the 
infrared, yet transmits about 75% of the 
visible light. 


This is a radiation shielding porthole 
which lets sailors on nuclear-powered 
submarines look directly, and safely, into 
the reactor chamber. It’s made of a high- 
lead-content glass which stops gamma 
rays. For other hot cells, we’ve turned 
out shielding windows as big as five feet 
thick and nine tons heavy. 


The mercury that makes this light 
switch noiseless is enclosed in a Pyrex® 
tube. Transparency makes preassembly 
inspection easy. Other features: the 
mercury can’t corrode the glass; the glass 
serves as electrical insulation, and it can 
be sealed to metal. 


") 


Please send information on: 


CORNING MEANS 


(] IR Reflecting Glass [] PYREX Pipe [] Flat Glasses [] VYCOR 


[_] Fused Silica 


RESEARCH IN 


CORNING GLASS WORKS, 5209 crystai st., Corning, . Y. 


A different kind of heat 
comes from a welding torch. 
This Vycor® brand glass 
nozzle lets the welder keep a 
close eye on his work, but 
isn’t affected by the heat. 
Vycor brand glass is 96% 
silica, approaches fused silica 
in heat shock resistance. 


Four-paned spaceports go into the 
Project Mercury capsules. Two panes of 
Vycor brand glass and two of alumino- 
silicate glass provide optical quality plus 
the space traveling necessities of great 
physical and thermal strength coupled 
with low weight. 


AND FURTHERMORE... 

We have certain brochures and bulle- 
tins which explore more deeply the de- 
sign possibilities of glass, with specific 
reference to transparency. We’ll be glad 
to send you any or all of them upon re- 
ceipt of the coupon. 


GLASS 








Company 








Street 
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ANNOUNCING 


’'s 1962 


BOOKS PROGRAM: 


THE HYDRAULICS-PNEUMATICS BOOK 
Power Components 


THE ELECTRIC CONTROLS BOOK 
Switches, Relays and Timers 


THE PLASTICS BOOK 
THE MECHANICAL DRIVES BOOK 


The four books to be published in 1962 will again 
cover subjects of vital interest to design engineers and 
will follow the same, easy-to-use and entirely reader- 
oriented style that was developed for the very first one. 
Each will have a Design Data Section devoted to sig- 
nificant selection and application information. 


The contents will be authored by experts in industry, 
in Universities and associations, and Macuine Desicn 
editors. 


The second major section will consist of a Product 


Directory, developed through direct mail cooperation 
with manufacturers and producers to insure the latest 
and most complete listings possible. 


This entire series is designed to give you the most use- 
ful, the most complete and current reference informa- 
tion on important materials and components used in 
every-day design of products. These comprehensive 
reference manuals belong on the desk of every design 
engineer. Make sure these valuable books are coming 
to your department and are readily available. 


BASIC REFERENCE MANUALS FOR DESIGN ENGINEERS 


nM 


InN 


Wil 


HAA 


A Penton Publication, Cleveland 13, Ohio 
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CHROMALOX ELECTRIC STRIP HEATERS 


Versatile, dependable, uniform heat 


for your product or processing needs 


7 


yAolal-teMal-t- bam lars 


tr are) oh e-Tial te) grease ket 
separate groups of Strip Heaters 


+ 


ar \ 
¥ 
x 


Wocrcrise 
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Chromalox Strip Heaters, sheathed in 
iron, chrome steel and Monel, come in acuum dehydrating oven, aiso used 
sizes and types for every need. 4” to Z vacuum furnace at temperatures t 
96” lengths, I” to 2Y, widths, Also O° F., equipped with Type SE Strip 
available in full rings and segments Heaters and SR segment heaters 





Compact, metal-sheathed Chromalox Strip Heaters assure accurate tem- 
peratures, dependable around-the-clock service anywhere heat is needed 
for product or process. It is by far the most versatile built-in heat source 
available today. Easy to install—Chromalox Strip Heaters produce uni- 
form and accurate temperatures with automatic or manual controls. 

Low initial cost, low installation costs and low operating costs are 
among the many other advantages of using Chromalox Strip Heaters 
for heating tanks, platens, ovens, molds, moving parts, and similar uses. 
Over 500 standard sizes, shapes, ratings and terminal arrangements 
available immediately from stock. Get the full details now. 


Pua CHROMALOX 


SLECTRIC HEAT 


PROCESS 
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n platen with therm 
yntroliled Strip Heaters on 
side delivers constant tempera 
res regardiess of machine speed 


GET THE FACTS 

Write for Industrial Proc- 
essing Catalog 60, Com- 
fort Heating Catalog 
F-975D, Infrared Catalog 
G-62. 


wi-10 a - 
EDWIN L. WIEGAND COMPANY 


7575 THOMAS BLVD., PITTSBURGH 8, PA. 





A series of 
unique articles 


outlining © 
the steps in. . 


This 102 page volume 


includes practical data on: 


Measuring company needs 
in new-product development 


Developing and finding new-product ideas 
Evaluating new-product potentials 
Organizing engineering and research for product development 


Measuring progress in product performance 


This collection of 17 helpful articles details 
the necessary steps to the development 
and engineering of new products. Written 
by Dr. Philip Marvin, well-known man- 
agement authority, this book is “required 
Reader Service, Penton Building, Cleveland 13, Ohio reading” for every engineer responsible 
for the development of new product ideas 
or the operation of a research program. 


(Remittance or Company Purchase Order must be enclosed with order.) 


Send me copies of 


Planning New Products @ $3.00 each 


o 
= 
NAME - , ; aad ete alte = 
COMPANY - ‘ iio = 


ADDRESS — romance REPRINT 


ik ER 4—MAIL TODAY 


(Add 3% to orders for delivery in Ohio to cover State Soles Tax.) 
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specify 
accurate 


instruments 


TO MATCH THE QUALITY OF YOUR PRODUCTS 


The quality of many a product is complemented by 
quality instrumentation. That is why many new 
machines come equipped with American Thermometers, 
Ashcroft Pressure Gauges, and American Temperature 
and Pressure Regulators. 

We produce these temperature and pressure indicat- 
ing and regulating devices in great variety for applica- 
tion by original equipment manufacturers. The reliable 
service these instruments give is also appreciated wher- 
ever industry must measure and regulate process tem- 
peratures and pressures. 

Complete specifications available on request. Mail 
the coupon for catalogs. 


AMERICAN 
TEMPERATURE 
AND PRESSURE 
REGULATORS 


Fastest response is provided by these American Regulators 
because: 1) the stem can’t bind and retard valve action; 
2) a bellows seals off the stem and makes practical a non- 
leaking packless valve. They are self-operated — need no 
outside power to control temperatures and pressures. Maxi- 
mum use is made of stainless steel and bronze. Regulator 
sizes: For temperature—'2” to 4”. For pressure—'2” to 2”. 
Operational ranges: temperatures as low as —15°F. to 
50°F.; as high as 240°F. to 340°F. Pressure—250 Ib. design. 


MANNING, MAXWELL & MOORE, INC. 


Gauge and Instrument Division « Stratford, Connecticut 


Canada: Manning, Maxwell & Moore 
of Canada, Ltd., Galt, Ontario 
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AMERICAN 
THERMOMETERS 


Two outstanding characteristics of these American Bi- 
Metal Thermometers are 1) precision manufacture to 
assure sustained accuracy; 2) the unique Maxivision® dial 
that eliminates parallax errors. Stainless steel construction 
safeguards against corrosion. Hermetically-sealed models 
meet the severest service conditions. Dial sizes: 2”, 3”, and 
5”. Temperature ranges to suit the application. All types 
of connections. Stems to 24”; wells to fit all lengths. 


ASHCROFT 
PRESSURE 
GAUGES 


These Ashcroft Steel Case Gauges are used on many port- 
able compressors, pumps, and regular pressure lines. They 
are Bourdon-tube-equipped gauges in pressure, vacuum, 
and compound types. Brass movement is of precision de- 
sign. Special heavy-duty movements also available. Pres- 
sures range from 15 psi to 600 psi. Dial sizes: 2”, 2%”, 
and 3%”. Pulsation dampeners, gauge savers, needle 
valves, and other accessories available. Make your selec- 
tions to fit the application. Other gauges in the Ashcroft 
line include Duragauge, Maxisafe, pneumatic receiver, re- 
cording, chemical, test gauges, and master reference gauges. 


[7 YOURS FOR MORE INFORMATION-~——~4 


Manning, Maxwell & Moore, Inc. 

East Main Street, Stratford, Connecticut 
Send me the items checked below: 

CO) American Bi-Metal Thermometer Catalog 155 
C] American Thermometer Catalog 100B 

C) Ashcroft Gauge Catalog 300B 

C) American Regulator Bulletins 114C and 116 
Name 


Title 








Company 
Address 
City / Zone 
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Cured 
of cancer! 


In August 1950, Jack Oelker, 
a farmer in Urbana, Ohio, 
went to see his dentist com- 
plaining of a sore jaw. His 
“sore jaw” turned out to be 
cancer. Today, Jack Oelker is 
one of more than a million 
Americans who have been 
cured of cancer. Read why 
knowing the Seven Danger 
Signals of cancer may some- 
day save your life! 


ACK OELKER is 33 years old. Eleven 
J years ago, he married Martha, his 
childhood sweetheart. Eleven years 
ago, five weeks after his marriage, Jack 
developed a sore jaw that didn’t heal 
—and went to see his dentist. 

That began the chain of events that 
led to the diagnosis of a bony tumor in 
the left jaw. Cancer. In September, 
1950, Jack was admitted to University 
Hospital in Columbus, for surgery. 


His doctor’s verdict 


Jack’s doctor writes: “Since then, he 
has been rechecked at intervals and 
he has remained free of the disease. At 
the present time, he is able to carry 
out his norm . activities, and shows 
no further evidence of tumor.” 

What are Jack Oelker’s normal ac- 
tivities? Very much the same as yours 
and mine. The Oelkers like basketball 
games and picnics. They bowl. 

The three Oelker girls, Susan, age 8, 
Sandra, age 6 and Carol Ann, age 4, 
have their father with them today be- 
cause Jack Oelker acted promptly at 
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Jack and Martha Oelker with their children. You will see pictures of the Oelker family 
many times in 1961. They have been chosen as the American Cancer Society Poster 
Family —symbol of the fact that many cancers can be cured if detected in time. 


the first sign of a “danger signal” and 
was properly treated in time. 

There are two important ways that 
you can fight cancer. With a checkup 
and a check, An annual checkup—and a 
check to the American Cancer Society. 


Where your money goes 


Your check supports cancer research. 
Makes possible grants to research insti- 
tutions. Provides fellowships to scien- 
tists engaged in cancer research. 
Educates the public to lifesaving facts 
about cancer. Helps maintain a pro- 
gram of service to the stricken. 

A checkup and a check. Worth re- 
membering. And so are the 7 Danger 


Signals listed to the right. 





The 7 Danger Signals of Cancer 
1. Unusual bleeding or dis- 
charge. 

2. A lump or thickening in the 
breast or elsewhere. 

3. A sore that does not heal. 
4. Change in bowel or bladder 
habits. 

5. Hoarseness or cough. 

6. Indigestion or difficulty in 
swallowing. 

7. Change in a wart or mole. 
If your danger signal lasts longer 


than two weeks, go to your doc- 


tor immediately. Only he can tell 
if it is cancer. 


AMERICAN CANCER SOCIETY 
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CAPLUGS DIVISION, PROTECTIVE CLOSURES CO., INC. 
this 2201 Elmwood Ave., Buffalo 23, N. Y 


FREE MAIL a free assortment of Caplugs, literature and prices to us, 
without obligation. 





sample kit 
“= is filled with nome 
product Title 
protection EOL BOS ANN Dee PRT PTE 


ideas for Address 
you 


ea AEE eT State 
Circle 448 on Page 19 


molded of tough, 
flexible Polyethylene 


quickly applied . . 
and removed 


won't chip, break, shred, or collapse 


extremely 
kind to threads 








-Caplugs 


The modern way to protect tubing, threaded 
fittings and machined parts in storage, 
process and transit . . . over 600 sizes 

in numerous styles now in stock. 








DATA SHEETS 
DATA SHEETS 
DATA SHEETS 


129 of those valuable nomograms, equations, 
charts, graphs and standards for calculating 
stresses, diameters, shock, and a multitude of 
day-to-day design decisions, are now available 
from MACHINE DESIGN. 


These Data Sheets are contained in five sepa- 
rate volumes—each containing the Data Sheets 
published in the respective years 1956 through 
1960. Each volume contains a unique and worth- 
while collection of engineering assistance for 
your personal reference file. 


The 1960 volume contains a cumulative index of 
all published Data Sheets contained in the pre- 
ceeding volumes. 


PRICE $2.00 each, including postage 
Order your personal or departmental copy to- 
day. 


Use this convenient form for prompt processing. 


Remittance or company purchase order must be 
enclosed with order. 


Add 3% to orders in Ohio to cover state sales tax. 


Reader Service Department 
Penton Building, Cleveland 13, Ohio 


Please send me: 


copies of the 1960 Data Sheets 
(with the cumulative index) 


copies of the 1959 Data Sheets 
copies of the 1958 Data Sheets 


copies of the 1957 Data Sheets 





copies of the 1956 Data Sheets 
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Complete reprints of major articles now available from EP 


USE THIS FORM TO ORDER YOUR COPIES TODAY! 


Number Per Number Price Per 
Copies Copy Copies 


TRANSACTIONS OF THE THIRD CONFERENCE 
ON MECHANISMS 


—_—TRANSACTIONS OF THE FOURTH CONFER- 
ENCE ON MECHANISMS 


____HUMAN-FACTORS ENGINEERING pO Oe re CEE 


—__-_PRODUCTION CHARACTERISTICS OF ON MECHANISMS 


ENGINEERING METALS , ___MECHANISMS FOR INTERMITTENT MOTION . 1.00 
____DESIGN MANUAL ON ADHESIVES 


—__NONMETALLIC GASKETS 


—___—ADJUSTABLE SPEED DRIVES 
(Electrical, Mechanical, Hydraulic) 


_____ADJUSTABLE-SPEED ELECTRIC-MOTOR DRIVES 

____AC MOTOR CONTROL 00 ———DESIGNING WITH TEFI ON 
___INTERNAL COMBUSTION ENGINES 00 DYNAMIC SEALS AND PACKINGS 
—__ DESIGN FOR FATIGUE LOADING J _____MECHANICS OF VEHICLES 


——WHY MACHINE PARTS FAIL 0 __TIPS AND TECHNIQUES—VOL. I (Drafting Aids) 1.00 


—___SIMPLIFIED VIBRATION ANALYSIS TIPS AND TECHNIQUES—VOL. II (Engineering 
—_ DIMENSION CONTROL IN DESIGN ids) 


—_ HYDRAULIC SERVO FUNDAMENTALS Vol. I... 1.00 ___pLANNING NEW PRODUCTS 
__._._HYDRAULIC SERVO FUNDAMENTALS Vol. II .. 1. DESIGN GUIDE FLEXIBLE COUPLINGS 
____.HYDRAULIC SERVO FUNDAMENTALS Voi. III .. 1. INSIDE THE ENGINEER 

———QUALITY CONTROL METHODS ; MOBILITY OF CROSS-COUNTRY VEHICLES .... 
_____ MULTIPLE CIRCUIT SWITCHES HYDRAULIC LINES 

_____ ELECTRICAL CONNECTORS 00 ___ 1956-1960 DATA SHEETS (each) 


—_— THE FASTENERS BOOK 


_—___TRANSACTIONS a THE FIRST CONFERENCE 
ON MECHANISM 


___TRANSACTIONS OF THE SECOND CONFER- 
ENCE ON MECHANISMS 


MACHINE DESIGN 


Reader Service 
Penton Building 
Cleveland 13, Ohio 


TOTAL COPIES. TOTAL ORDER $ 


7 








Remittance or Company Purchase Order must be enclosed with order. 


NAME 





COMPANY 





(Add 3% to orders in Ohio 
to cover State Sales Tax) ADDRESS 





CITY 
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NEW—TWO LOW-COST MINIATURE BALL BEARING LINES 


New Departure ABEC 3* and ABEC 5* miniature ball bearings now offer manufacturers of 
precision miniature potentiometers, gear trains, motors and similar precision products the opportunity 
to reduce bearing costs substantially. 

New Departure ABEC 3 and ABEC 5 bearings can be used wherever the high precision and perform- 
ance of ABEC 7 bearings are not required. They offer the engineer greater design versatility—he 
can select the most economical bearing for each application. Moreover, New Departure ABEC 3 
miniature ball bearings can be used to upgrade products presently using precision sleeve bearings. 
New Departure will continue to offer super precision ABEC 7 miniature ball bearings for your highly 
critical applications. 

If you are planning a re-evaluation of your miniature bearing applications, it will pay you to consult 
the N/D Sales Engineer in your area. His assistance may help pave the way to reduced parts 


cost or enhance the quality of your product. For more information, write for booklet AST, ys) 
NEW DEPARTURE, DIVISION OF GENERAL MOTORS CORPORATION, BRISTOL, CONN. 


*Bearing tolerances as established by the Annular Bearing Engineers Committee of the Anti-Friction Bearing Manufacturers Assoc. 


NEW DEPARTURE 


MINIATURE AND INSTRUMENT BALL BEARINGS 
368 
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PROXIMITY LIMIT SWITCHES 


ALL STATIC—ACCURATELY LIMIT THE 
MOVEMENT OF MACHINES OR PARTS 








| 
| 


In a combination electric motor and centrifugal pump | 
assembly the main portion of fluid flows through the 
motor and over the bearings while another portion 
passes through the air gap between the rotor and 
stator to provide fluid cooling. The pump motor has 
inlet and outlet members supported at each end of the 
housing and surrounded by fluid passages. The rotor 


Fluid-Cooled Pump Motor 


+ Outlet 





peal 
Py SITES 


RY RR 
© Rath iN Impeller 





Inlet ~~ 


Reliable—rugged—all static 
—corrosion resistant—can’ t 
wear out. 

Not affected by oil mist, 
iron filings, sand, dust, dirt 
or water. Very successful in 
underwater applications. 
Tripped by any magnetic 
material. Has passed Navy 
shock and vibration tests 
(MIL-S-901B) and (MIL- 
STD 167). 

Proximity limit switch in- 
stallations include only three 
parts: 

1. Sensing head — located 
where magnetic pieces 
will actuate the element 
when brought within the 
predetermined trip dis- 
tance; 

. Control element — picks 
up the signal from the 
head and drives static 
control components, re- 
lays or solenoids; 


You can be sure... 


3. 115 v, 60 c, supply line 
and head -to-element lead. 
Normally each sensing 
head requires its own 
control element, although 
in special applications up 
to six heads can be used 
on a single element. 


OPERATING PARAMETERS: 


Two operating distances: 
Adjustable 4%"— 14"; 4"— 
2”. 5-20 operations per sec- 
ond. Response time, 25 milli- 
seconds. Sensitivity to turn 
off: 20% at maximum trip 
distance; 5% at minimum 
trip distance. Control ele- 
ment output: 8 w, 24 v d-c 
at 335 ma, 60 cps. 

For specific or test appli- 
cations, send your order or 
request for further technical 
information direct to Gen- 
eral Purpose Control Dept., 
P.O. Box 2025, Buffalo5, N.Y. 


if it’s Westinghouse. 


Inlet adapter ¢ B, 


Inlet housing housing 


SONNY 


Rotor Carrier 


includes a rotor carrier having fluid passages cor- 
responding to those of the housing end members. The 
main fluid flow enters at the inlet adapter, and then 
passes through the inlet housing, rotor carrier, and 
outlet housing into the intake of the impeller. Patent 
2,993,449 assigned to Hydratomic Engineering Corp., 
Conn., by Raymond F. Harland. 


Load-Compensated Brake 


A variable-pressure source is automatically controlled 
to provide increased braking pressure with an increase 
in vehicle load. This function is achieved through the 
utilization of pressure developed in a fluid leveling 


4 tN RRQ RSG 
GAMLNa 


yy . 
Yy Frere SQQ QQ 











system, The system provides a pressurized-fluid (liquid 
or gas) suspension which maintains vehicle body at 
a predetermined level above the road surface. Pressure 
necessary to maintain the level increases as the ve- 
hicle is loaded, providing a volume of fluid under 
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Control Element 
# 317C064G01 


Industrial Head 
yy” -%”" trip 
# 316C806G01 Industrial Head 
%” - 2” trip 

# 317€259601 


Heavy Duty Head 
%y” -Y” trip 
# 614C002G01 


Heavy Duty Head 
%” - 2” trip 
#614C003G01 


Westinghouse 


Westinghouse Electric Corporation 
General Purpose Control Dept., P.O. Box 2025, Buffalo 5, N.Y. 
Please send technical information on the following units 


C) 317C064G01 [) 3160806G01 [) 317C259G01 [) 614C002G01 
C1) 614C003G01. 


Name 





Company 





Address 
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7 tih | NOTEWORTHY PATENTS 
A * | pressure which varies directly with the load of the ve- 
| hicle. The fluid is directed to a power booster (shown). 


From the booster, the variable fluid pressure is applied 


h | to the brakes. Patent 2,991,130 assigned to Thompson 
now handles them all Ramo Wooldridge Inc., by Achilles Charles Sampietro. 





Fluid Motor 


In a wobble-plate type motor, pistons have the dual 
function of converting fluid pressure into mechanical 
motion and acting as valves to control fluid flow to 

| and from cylinders. The cylinders are parallel to the 
Hydraulics — Conventional | shaft and are arranged in groups. The pistons in each 
elimrenencneuninnae ' group control the fluid flow to and from the cylinders of 


Pressure Paint Spraying i . Sig" 
Grease Whips the particular group. Each group of pistons is in effect a 


Catalyst Handling 
Plastisols Soe ae plate 
Refrigeration z OT 
Vacuum Lines — = ey A Yn Ars 

ag LZ Cts oo 
Des IES NP 








motor in itself. For example, in a motor having twelve 
cylinders there are three groups of four cylinders each. 
The cylinders of each group are spaced at 90 deg in- 
tervals and are connected by helical fluid channels. 
Each piston controls the fluid flow to a cylinder dis- 
posed 90 deg from it. Patent 2,994,306 assigned to 
Sprague Engineering Corp., Gardena, Calif., by Carlos 

Air B. Livers. 

Water Anti-Freeze 

Fuels Freor-12 *. is 

Hot Oil Freon-22 | Temperature-Compensated Liquid Spring 

Gasoline Skydrol A ball-valve assembly is automatically operated dur- 

Butane Sunlight ing liquid-spring movement to compensate for changes 

Propane Abrasion in fluid volume. Such volume changes are caused by 


*Synflex Pressure Hose is an entirely new—and 
fully proven—departure in pressure hose design and 
manufacture. There’s nothing—absolutely nothing— 
like Synflex Pressure Hose. 


Synflex Pressure Hose construction is com- 
prised of a precision-drawn special polyamide formu- 
lation core tube, a tough braided plastic covering for \ ~ 
burst resistance, and an extruded polyamide outer Fluid chamber nome tomang Seol_ 
sheath to form an homogenous tube structure. Ball vaive <r deel — 

Result: lightweight, flexibility, chemical and abrasion NANAANN 

resistance. 


Synflex Pressure Hose is competitively priced, 
more than meets all requirements of SAE Specifica- 
tion 100R1. Write for literature and sample length 
of Synflex Pressure Hose TODAY. 














changes in temperature or by liquid losses. Compensa- 
tion is provided when the spring is in the extended po- 
sition by permitting a free flow of fluid between the 
fluid chamber and a constant external pressure source. 
Thus the desired pre-charge pressure is maintained at 
all times. A spring within the plunger forces the 
plunger extension to the left to close the valve when 
the plunger moves from the extended position. The 





SYNFLEX 


Products Div. 
Samuel Moore & Co. 
Mantua, Ohio 
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device is particularly suited for use when wide tem- 
perature ranges are encountered because of altitude 
and climatic changes. Patent 2,992,816 assigned to 
Cleveland Pneumatic Industries Inc., Cleveland, Ohio, 
by William A Gail. 


Torsional-Vibration Damper 


In a damper assembly, an elastic member is posi- 
tioned between concentric member and outer (inertia) 
members. The curvature of the concave and convex 
surfaces provides that torsional forces between the 
inner and outer members produce a uniform torsional 
stress throughout the elastic member. Also, the cur- 





vature provides that axial forces between the members 
cause compression of the elastic member, thus mini- 
mizing shear stresses. The maximum diameter of the 
outer margin of the inner member is made slightly less 


than the minimum diameter of the outer member so | 


that the parts can be readily assembled. Patent 2,992,- | 
569 assigned to Schwitzer Corp., Indianapolis, Ind., | 
by Ralph H. Katzenburger. 


Thermally Actuated Slip Clutch 
The amount of torque transmitted to an automobile | 
fan is automatically controlled by a thermal element | 
in relation to the temperature of the cooling water. 
| 
| 


Drive surface~____ > _]- Driving member 


Air passage 


|— Pump shaft 


Driven member 
/Hollow shaft 





Friction material 


| 
When the air moving past the thermal element is | 
heated, the post of the element extends against a pin. | 


This force is transmitted to mating conical friction sur- 
faces, increasing the pressure of engagement and, con- 
sequently, the torque transmitted by the contact faces. | 
The thermal element is supported by a carrier and re- | 
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IT PAYS TO KNow Perma-Nuts° 


EMENEE Got a Much 
SIMPLER PLASTIC-TO- 
METAL ATTACHMENT 


“Knowing about the TRS Perma-Nuts when our electric 
chord organs were designed enabled us to make an almost 
‘impossible’ assembly . . . easily, at low cost and at a high 
production rate,” states Emenee Industries, Inc., New York, 
world’s largest manufacturer of musical toys. “The problem 
was to attach a reed housing, made of high impact styrene, 
to a steel turn plate with a threaded fastener. Tapped threads 
in the styrene would have been subject to stripping. Design 
of the parts allowed inadequate clearance for a nut, and 
handling a nut in the semi-blind location would be very 
difficult, if not impossible.” 
«Ar The ideal solution was found in Perma-Nuts, 
“ automatically fed and set (just like rivets in 
metal) by standard TRS riveting machines, air- 
powered to afford controlled “cushioned” action 
which clinches Perma-Nut to the styrene with- 
out breakage. 


Whether your attachments are made to 
metal or plastic, it will pay well to see 
if Perma-Nuts will do the job. Ample 
threads in the head for holding power. 
Sharp serrations under head act as a 
lockwasher. Head size is same as hex nut 
of same size. Nine thread sizes, #3-48 to 
Y%-28 available in steel, brass, aluminum. 
SEND for Catalog showing many ways 
to use these versatile helpers. Or look in 
“Yellow Pages” for nearby TRS man to 
give you facts or help. 


a 2 


FLUSH MOUNTED NUT PLATE 


a 


"3 NUS 


Fie 


=a 


NUT & RIVET NUT & RIVET & SPACER 


®TUBULAR RIVET & STUD 


COMPANY 
QUINCY 70, MASSACHUSETTS 
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motely located from the driven member which has 
apertures to permit the passage of cooling air. There- 
fore, the heat generated by the friction material has no 
substantial effect on the operation of the thermal ele- 
ment. Patent 2,990,045 assigned to Lipe-Rollway 
Corp., Syracuse, N. Y., by Robert S. Root. 


Diapinch Valve 


A secondary diaphragm in a pinch valve for handling 
hazardous fluids prevents direct contact of the main 
conduit with the pinching element to lengthen con- 
duit life. Also, the diaphragm forms a sealed chamber 


Compression 
block 


Secondary 
diaphragm 
Set screw 


Plug 
Anvil 





which may be filled with decontaminating fiuid. Then, 
if the inner tube ruptures, any organisms passing into 
this chamber are killed or rendered harmless by the 
fluid. Compression forces are applied through the sec- 





ondary diaphragm which fits over a central opening 
in the valve frame and held in position by the bell- 
shaped supporting frame. Patent 2,994,337 assigned to 
the United States of America as represented by the 
Secretary of the Army, by Robert R. Freeman. 


Self-Cleaning Air Spring 


To prevent a build-up of harmful coatings on an air 
spring, an annular recess is formed in the piston skirt 
to house an elastomeric band. The outside diameter 





sy 


: cylinder 


Flexible 
diaphragm 


Flexible band 


Pivot element 


of the band is slightly greater than the outside diam- 
eter of the piston skirt. During normal oscillation the 
band is alternately exposed and overlapped by the 
flexible diaphragm. Thus, any coating deposited on 
the band during momentary exposure to the atmos- 








PRECISION WORKMANSHIP 
“INCREASES HEATER LIFE! 


3 


q with present 
; , contact GF now! Re- 
Ommendations and preliminary 
engineering service without 
.« Obligation. 
ea 
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phere is subsequently overlapped by the interme- 
diate portion of the diaphragm. This action flexes the 
band to prevent permanent encrustation and prolongs 
diaphragm life. Patent 2,988,353 assigned to General 
Motors Corp., Detroit, Mich., by Eric R. Dietrich. 


Shaft Adjusting Mechanism 


Axial adjustment of a vertical pump shaft can be 
varied hydraulically while the pump is running. Shaft 
position is controlled by an adjusting nut which rests 
upon a seat formed by the upper surface of the shaft 
coupling. To provide rotation of the nut without fric- 
tion a fluid-operated mechanism is provided for lifting 
the pump shaft. The mechanism, which rotates with 
the shaft, consists of a U-shaped cylinder block, the 


Fluid inlet fitting 


Adjusting nut 


Support block 

















Pumpshaft \ Hollow shoft 

legs of which extend downward along opposite sides 
of the shaft. Two hydraulic pistons are contained with- 
in the block. Because the coupling cannot be moved 
axially, fluid pressure applied to the pistons causes the 
U-shaped block and shaft to be elevated. In this posi- 
tion the adjusting nut can be readily rotated upward 
or downward when the pump is stopped. Patent 2,993,- 
448 assigned to U. S. Electric Motors Inc., Los Angeles, 
Calif., by Albert J. Carey. 


Rotary Linear Signal Converter 


Conversion of a rotary input signal to a linear out- 
put is provided by a double-acting piston and rotary 
valve arrangement. The rotary sleeve-valve assembly 


Fluid oe AT 


7 Fluid pressure 


Piston ite 


Follow-up valve 


fair relief 


Rotary, / ports 
input 





Linear’ 


output 








Control valve ~~ f 





™ Pressure chambers 


releases fluid (air) from either side of the piston, cre- 
ating a pressure drop to produce linear motion. The 
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GRIPCO TOPLOCK NUT 


e piece meta 


You get these 
“extras” when 


you specify 
GRIPCO’ 


GRIPCO PILOT- PROJECTION 
WELD NUT 


FASTENERS— 


‘ 
CY — 40 sales representatives all 
over the country for prompt, fast service. 


7 "4, 
— Quality controlled by the 
oldest established lock nut manufacturer 
in the U.S. 


— Large inventories to ensure out 
of stock delivery on all catalogued items. 


Speed production and lower costs = 

on your products with this Grip = SF 
Nut family of Gripco FASTENERS. = at 
Qualified fastener engineers are A k yo 4 


available for consultation on all 
GRIPCO CENTERLOCK NUT 


T ¢ 


your assembly problems. Consult 
the yellow pages in your phone 
book under “Gripco” for the one 
nearest you. 


Other Gripce Products: 


® Brass Toplock or Centerlock nuts. 

® Miniature weld and clinch nuts, with 
or without lock. 

® Toplock and Centerlock Hi Nuts. 

® Standard Semi-finish full and jam nuts. 

® Stainless Steel lock, weld and semi- 
finish nuts. 

® Cold formed special nuts or parts to 
print. 


Send for samples and NEW CATALOG today 


GRIP-NUT COMPANY 


103 MAPLE AVE. 
SOUTH WHITLEY, INDIANA 
Phone: South Whitley 723-5111 


GRIPCO COUNTERSUNK 
WELD NUT 


Nith with 


125 





Subsidiary of Heli-Coil Corporation, 
Danbury, Conn. 
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control valve has a pair of ports on each side of the 
piston which is attached to a follow-up sleeve member 
with ports located adjacent to the control valve ports. 
The follow-up ports are elongated and in the form 
of a slot. Thus, rotation of the control member in 
either direction causes overlapping between certain 
adjacent ports, releasing the fluid in the chamber on 
the corresponding side of the piston. Patent 2,992,633 
assigned to Thompson Ramo Wooldridge Inc., Cleve- 
land, Ohio, by Paul M. Stiglic. 


Inertial-Drive Conveyor 


A drive cam which imparts oscillatory movement to 
a conveyor tray is phased to retract with a “snap ac- 
tion” to, in effect, move the conveyor surface from 


—Electric motor 


Guide rods i follower connector 








\pusher rod 


/ 
Cam wheel’ VFollower rollers 


under the material. This snap-retraction phase con- 
sists of a quick initial retraction of the conveyor fol- 
lowed by a gradual retraction which merges into a 


rest phase. Thus, inertial force imparted to the material 
exhausts itself by the forward movement of the mate- 
rial over the conveyor surface. Rectilinear movement 
of the tray is provided by a cam follower and con- 
nector assembly. Patent 2,991,872 assigned to Mathews 
Conveyer Co., Ellwood City, Pa., by Thomas F. Keegan. 


Self-Regulating V-Belt Drive 


Two variable-pitch sheaves mounted in an offset 
arrangement provide automatic regulation of drive ratio 
in response to variations in load without auxiliary con- 
trol equipment. The sheaves are of equal diameter 


Driving shaft Driven shoft 


fo) Gf) 


Increased Load 


_ Spring loaded, 


flanges i, Oe 


Fixed flanges 


(« is oe 


Norma! Load 





with one fixed flange and one movable spring-loaded 
flange. When the sheaves are mounted, the fixed 
flange of the driven pulley is displaced from the belt 
plane of the driving pulley not more than the width 
of the V-belt in the direction of the fixed flange. Un- 
der normal load conditions, the belt assumes equal 
pitch-diameter positions on both sheaves. As load in- 
creases, the combined action of belt friction, belt ten- 
sion, and the offset sheave arrangement causes the 





AT WM. A. FORCE 


ENGRAVING IS OUR BUSINESS 


Since 1875, whenever engraved parts are specified, 
the call goes out for the Force representative. Force 
manufactures engraved components to your particu- 
lar requirements, such as numbering units, wheels, 
type, etc.—from the most complex assembly in elec- 


tronic scanning to a single part. For many firms, en- 
graved components by Force specialists has meant 
increased production rates, fewer rejects, all reflected 
in savings. Force products are turned out by the latest, 
automatic high-speed machines. 





DATING AND NUMBERING UNITS 
Furnished as complete assemblies 
and designed for many uses, such 
as certifiers, endorsers, postage 
devices, metering machines, etc. 





WHEELS 


Precision engraved, ready for as- 
sembly with gears and ratchets. 
Mounting holes and internal 
broaching included as specified. 


roe 


ENGRAVED TYPE 
Any variety to meet any specifica- 
tion. Expertly machined and sup- 
plied with holder and attachments 
as required. 








Tell us your needs and we will be happy to send you further information. 
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belt to move toward maximum pitch-diameter position 
on the driven sheave and minimum pitch-diameter 
position on the driving sheave. Result is a change in 
speed ratio. For decreasing load, the “belt-shifting” 
action is reversed. Patent 2,994,228 assigned to Osborne 
Associates, Los Angeles, Calif., by Philip S. Osborne. 


Three-D Shock Mount 


A shock mount for corner-supporting of structures 
provide high absorption damping in all directions. It 
comprises a three-face outer bracket and a_ nested 
inner bracket of similar configuration with rubber 
shock-absorbing units mounted between the two brack- 


Outerbracket 
Rubber 





Shock-absorbing units 


























Inner bracket ~~ Hollow rivets 
ets at each face. The bracket faces are at right angles 
to each other. Eight mounts are used with a box-type 
structure for vibration and shock isolation. Patent 
2,993,673 assigned to Servo Corp. of America, New 
Hyde Park, N. Y., by Luis F. Villar. 


Protective Bearing Lubrication System 


A safety device extends the operating range of anti- 
friction roller bearings and warns of overheating by 
smoke and odor given off by melted grease. High- 
temperature grease in wedge mounting adapter pockets 
melts at a predetermined temperature to lubricate the 


Relief groove 


WQOP \ 


- Sh 


YY, 


YY 
Uy 


f/f 
Z 
7 





outer race. This supply of lubricant prepares the outer 
race to rotate in the wedge and converts the unit to 
a plain bearing. A relief groove in the top of the 
wedge spreads the load over a large circumference. 
Patent 2,994,566 assigned to The Timken Roller Bear- 
ing Co., Canton, Ohio, by Thomas C. Keller. 
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This is a LONG-LOK Self- 
Locking Screw. It is a one- 
piece reusable fastener, 
heat, vibration, impact and 
shock resistant. 


It is vibration resistant be- 
cause the resilient, reform- 
able insert (A) acts as a 
wedge between the male 
and female threads, causing 
a metal-to-metal drag (B). 


LONG-LOK Self-Locking 
Screws are flush protruded 
and pass through normal 
clearance holes with finger 
pressure. No special clear- 
ance holes are required. 


LONG-LOK Self-Locking 
Screws save time and 
money because they elimi- 
nate safety wire (and head 
drilling), and lock washers. 
They also save weight. 


LONG-LOK Self-Locking 
Screws are available for air- 
craft, missile and commer- 
cial applications. They meet 
MIL-F-18240 Specifications 
and can be head marked for 
self-lock identification. 
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NEW PRESSURE DIFFERENCE SWITCH 


SENSES A LOW DIFFERENCE OF 10 P.S.I. EVEN 
IN A SYSTEM AS HIGH AS 5000 P.S.I. 


ws USTMENT 





FILTER 











PRESSURE 
SWITCH 
9653 MOUNTING 
BRACKET 
WARNING 


CIRCUIT 
Example: 
FILTER INSTALLATION. 
When the filter be- 
comes clogged, the 
switch senses the 
pressure difference 
across the filter's in- 
let and outlet and 
actuates a warning 
circuit. 


Low— 
ome 
SEALED J a Ue 
PISTON 


SENSING : f 
ra ow 


ELEMENT 


HIGH 
PRESSURE 


The new Model 9653 is constructed to 


sense a difference from 5 P.S.I. to 140 P.S.I. between two | 


pressures. A sealed piston sensing element actuates an 


electric circuit on increasing or decreasing of a predeter- | , 


mined pressure difference. It is applicable to oil systems 


ranging from 50 P.S.I. to 6000 P.S.I. working pressure. A | 


high proof pressure rating of 9000 P.S.I. is your protection 
against damage from surges and shock loads. Field setting 
is simplified by means of an external adjustment screw and 
visible dial. 





WE DON'T USE 


LINKAGES & 
BEARINGS 
Which wear quickly 
—(cause settings to 
drift and switch to 

fail). 


WE BUILD IN 





RUGGEDNESS 


Can take surges— 
( High proof pressures) 
Continuous operation— 
( Millions of cycles) 
No sticking— 
(in dirty fluid) 





LABOR & MATERIAL SAVINGS 


UNSEALED 
PISTONS 


Which add to your 
installation cost (re- 
turn piping). 

Are critical to dirt-— 
(pistons get stuck). 


No return drain piping— 
(Sealed piston) 
Mounts where convenient 
(Operates in any position, 
Not sensitive to vibration) 








Ask for new pressure switch handbook and catalog '61-'62 


PRE! i SWITCH DIVISION 


arksdale valves 


$125 ALCOA AVENUE, LOS ANGELES 58, 


——@ 
| 


CALIFORNIA 
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Rey ‘lem aia - 


with 


METALLIZED 
CARBON-GRAPHITE 


BEARINGS - RINGS + GUIDES 
Now you can obtain all the 
advantages of carbon-graph- 
ite PLUS the added strength 
and long life of metal reen- 
forcement. METALLIZED CAR- 
BON components are being 
successfully used in pumps, 
meters, ovens, conveyors and 
processing equipment. 


PROPERTIES 


SELF LUBRICATING 
OIL FREE 


LOW COEFFICIENT 
OF FRICTION 


NON-CONTAMINATING 
CORROSION RESISTANCE 
CURRENT CARRYING 
EXTREME TEMPERATURES 
—100° F to 1000° F 

© WILL NOT WARP, SWELL, 
STICK OR GUM 

@ OPERATES AT HIGH SPEEDS 
DRY OR SUBMERGED 


Our engineering department will 


‘4g ETALL | ZED gladly make prompt recommendations 
ESCARBONG 


METALLIZED CARBON COMPANY 
OSSINING, NEW YORK 
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Simplify design, purchasing, production with 


headless slotted 


*PDQ means price, delivery, 
quality. And you get all three 
with Moore Set Screws. The 
PRICE is right. Ample produc- 
tion capacity and inventories as- 
sure fast DELIVERY. And rigid 
control standards guarantee 
there’s no skimping on QUAL- 
ITY. Specify Moore Set Screws 
and be sure. Dependable quality 
for over 80 years. 


Send for catalog 


| 02°F | 8 3 George W. Moore, Inc. 


since 1880 
SET SCREWS 93 Beaver St., Waltham 54, Mass. 


socket head 


square head 
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Frequency 
mm | Converters 


7 * : 
i“ nit t IMMEDIATE DELIVERY ON MANY RATINGS 





TRANSPARENT TUBING 
can do for your product 


Extruded Tenite butyrate tubing in an exceptionally wide range 
of sizes. Smallest is 0.750” O.D. x 1/16” . . . O.D.’s go up to 
842”, wall thicknesses to 4” . . . 84 standard sizes in all .. . 
custom sizes available on special order. Crystal clear, tough; 
highly machinable, highly dielectric, highly usable. Get the full 
story on this versatile plastics tubing . . . transparent BUSADA 
“200.” Send for descriptive brochure today. 


BUSADA MANUFACTURING CORPORATION 


Specialists in Transparent Plastics Tubing and Pipe 
32-31 Downing St. @ Flushing 54, N. Y. @ LEnox 9-3431 











Circle 461 on Page 19 





High Conversion Efficiency 
Low Audible Noise 


, De signer’s Fact File | Compact Unit-Shell Design 
Light-weight construction 
from DE N I S ON Simple, rugged, virtually maintenance-free 
High Overload capacity 


PUMPING UNITS Modestly Priced (from $415) 





Vertical-type design with all Catalog | Input | Rating|Output| Speed 
No. 


components mounted as a Phase} KVA {Phase | RPM |Length| Width | Height 
single unit on top cover for easy 30-021 
access. Reservoir base with | 30-001 | 
capacities from 5 to 35 gallons. | 30-002 
Adjustable relief valve pro- | SOees 
vides simple control of maxi- Be 
30-005 
mum pressure. Standard 30-006 
NEMA, C-base type motor. 30-007 
Available with optional acces- | 30-029 
sories—coolers, filters, gauges 
and temperature gauges. Vol- 


ume capacities from one to 18 
gpm, pressure ranges from 800 (a rt, e 
to 3000 psi. 0 talon 


FAIRVIEW ROAD AND TUDOR LANE e MANASSAS, VA. 





~ 


3600] 11” | 10” 8" 
3600] 11” | 10” 8" 
[3600] 11”| 10°] 8" | % 
1800| 16”| 14"| 12° 
3600] 11” | 10” 8” 
3600] 11” | 10" 8” 
3600] 11” | 10” 8" 
1800] 16"| 14”| 12" 
1800] 16”| 14"| 12”. 

















| 
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ALL UNITS SOLD WITH MONEY BACK GUARANTEE 


Write for full details in Bulletin PU-3. 


DENISON ENGINEERING DIVISION Phone—EMpire 8-2101—Call us collect 
American Brake Shoe Co. 
1240 Dublin Road » Columbus 16, Ohio a 


HYDRAULIC PRESSES 
PUMPS « MOTORS * CONTROLS DENISON | 
Denison and Denison HydrOlLics are registered drOllica | 
trademarks of Denison Eng. Div., ABSCO 
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CORBIN | Solenoid Valves 
LATCHING DEVICES bear this seal 


The Catches shown here represent only . 

a few types of latching devices available : They're Types Q and Q-1 in all these sizes: 

in the full CORBIN line . . . catches avail- 3 ait | i Yl" o Vy" 6 Hy" 2 WM 6 1%" 6 1" wm 
able for metal, wood or plastic installation. 





Fully Automatic + Normally Closed + Packless 


Why not call on our experience to help ; 
2-Way + Piston-Pilot Operated + Bronze Body 


you in choosing the best latching device 


or hardware ven eate for - TYPE Q_ General purpose for air and water at pressures from 5 to 400 
your application? psi; temperatures to 250° F.... and steam at pressures to 
eae 15 psi; temperatures to 250° F. 


TYPE Q-1 For steam at pressures from 5 to 150 psi, and temperatures 


No. 15642* ae No. 15834 to 365° F. 
w ; TYPICAL USER NET PRICES « F.O.B. FACTORY 
Ee) Coils of both types TYPE Q TYPE Q1 
vs No. 15642 Draw Pull Catch:—Heavy-duty are guaranteed SIZE 1to5 1100 to 4991 1to5 1100 to 499 
steel or brass construction in many fin- ‘ unconditionally . 
ishes and varieties of strikes. Locking ears : fora full year 3” or Yo" 22.90 19.25 29.10 25.46 
for padiock security. (No. 15642S available ‘ > a mp pope 2 “4 
with single locking ear for padlocking.) é Write for FREE Bulletin a 80 743 $0.30 O8 


on Our Full Line 12” 66.00 57.75 73.10 63.96 
3 84.00 73.50 91.10 79.71 











No. 15834 Compression Spring Draw Pull } 
Catch:—Carbon steel with stainless steel of Solenoid Valves! 
spring cover and cradle. Flush mounting. | 

Concealed springs. Many finishes. Approx- J. 0D. GOULD CO. + 4707 MASSACHUSETTS AVE. = INDIANAPOLIS 18, IND. 
imately 60-ib. load at 4%” max. deflection. 

Withstands 600-Ib. pull test. Meets military S @) | F N @) | D 


SPECIFICATIONS. ememmmmmmeen VELVETROL 


e VALVES 
No. 15641* 
q No. 15804* No. 15250" » 
Ss - | 


No. 15804 Heavy-Duty Draw Pull Catch:—Carbon steel with stainless 
steel connecting links. Approximately 100-lb. load at 4%” maximum 
deflection. Many strikes available. 

No. 15641 Draw Pull Catch:—Heavy-duty, steel or brass construction, 
in many finishes. Variety of strikes available. 

No. 15250 Draw Pull Catch:—Steel or brass construction, in many 
finishes. Locking ear for padlock security. Variety of strikes available. 
































*Can be furnished with mounting holes, or without for spot welding. 
PAT. PENDING 


Eliminates leaks in oil, air, 
water, vacuum, chemical lines 


Tru-Seal saves hours in assembling piping on pipe or 
installations because it enables you to fitting as 
run your pipe lines in any direction you Genes 
wish, quickly and easily—without having hand tight, 
to recut and re-thread piping sections. 
: Wherever used on air, oil, water, steam, 
> : vacuum or chemical lines, it seals perfectly Thread piee 

rojection and tension of ball are adjustable. All-brass, ct —100° F. to plus 500° F.—without the se ‘itteag 
regularly furnished with carbon-steel bal! (stainless use of pipe dope. Its installation requires 3 threads 
steel ball also available). Phosphor-bronze spring. Can only light tightening torque, thus elimi- a — 


also be obtained with ROUND brass strike No. 2569. nating over-tightening damage to valves, Et 


Friction Catch that is ADJUSTABLE No. 3067 





pumps, compressors, and other fittings. 


These and many other items complete the extensive For further information write 
CCL line. Write for further information. | 





Tighten 

SEAL DIVISION | teconsie 
CORBIN CORBIN CABINET LOCK DIVISION TRU-SE \ i Dinagae "Seema 
THE AMERICAN HARDWARE CORPORATION (only Nant 

. NEW BRITAIN, CONNECTICUT 7NO16 York Rd., Bensenville, Ill. torque 


required). 


**Miller Fluid Power”’ is also a Div. of Flick-Reedy Corp. 
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New! Versatile Cutler-Hammer 
oiltight pushbuttons let you 
make any station you want 


The new interchangeability built into these operators 
lets you create the station you want from a complete 
selection of Cutler-Hammer pushbuttons. Get them 
in one hole or base mounting, 6 bright colors. Thirty 
different circuit arrangements can be made in hun- 
dreds of varieties of stations in standard arrangements 
of up to 25 elements. Get up to 8 circuits on one push- 
button. They take 40% less back-panel space than 
next smallest unit so you get more control in less 
space. Get facts in PUB. LO-104-S243. 


WHAT'S NEW? ASK.. 


CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wisconsin « Division: Airborne Instruments 
Laboratory * Subsidiary: Cutier-Hammer International, A. « Associates: 
Canadian Cutler-Hammer, Ltd.; Cutier-Hammer Mexicana, S.A. 
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It's the most complete reference | have on grooved pins, | 
Not only tells me about the extensive line of diameters, | 
lengths, groove arrangements, steels, aluminums, brass, | 


bronze and other pin metals available from Driv-Lok, 
but special pins as well. 

It's got factual information on drilling procedures, 
tolerances, weights per thousand, minimum shear values 
for various metals, recommended pin diameters for vari- 
ous torque values, and a host of typical applications. 
Those applications are great. Give me 

all kinds of ideas. Mostly how to get the 

best fastening job for the least amount 

of time and money. 


Don’t get hung up... from stealing 
or a tough fastening problem. Send for 
your Driv-Lok catalog today! 


Molded Nylon, Delrin 
& Other Engineering_ 
Thermoplastics 


Re tiny parts 


Die Cast 


"ZINC ALLOY 
Molded 


PLASTICS 


© &o-3 SS 


GEAR & PINION 

GUIDE BOOK 

Gives full specs for 

hundreds of combina- 

tions of smail an 
die cast zinc al oy 
gears integral wit 
pinions, = oo, 


variations “te 


\~~a. @ 
LOSS 


GRC’s unique high speed, automated methods 
give you high quality, uniformly accurate small 
parts in die cast zinc alloy or molded Delrin, 
Nylon and other engineering thermo-plastics . . . 
at low cost. GRC experience and exclusive tech- 
niques open the way to new design freedom, new 
production and assembly shortcuts. Write, wire, 
phone NOW for samples and detailed bulletins. 
Send prints for prompt quotation. 


NO MINIMUM SIZE! Maximum sizes: 
Zine Alloy—2” long, 2 oz. Plastic—1%4” 
jong—.05. oz. 


GRIES REPRODUCER CORP. 


World's Foremost Producers of Small Die Castings 
32 Second St., New Rochelle, New York « NEw Rochelle 3-8600 


DRIV-LOK SALES CORPORATION 


715 Park Avenue, Sycamore 1, 





Illinois 
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CPOE WME AOLONG\LORESIMMI 0407 solved Lasteninn problems 


yn ial (ole [-15 a) ol -Lalol (P4-o MM al¥) Miaalol al Uh icle™ 
turer in the world we are constantly 
developing new methods and products 
for this phase of assembly in industry... 
in the field of locknuts we have made 
spectacular progress. Besides standard- 
p4-to al -> dole lola Mm Glolal-1 (0) Summa a lUle] (ola amie ale 
“Marsden,” sizes #10—3” of ferrous and 
atolabni-iagelel-Maalohi-lalel mn d-me oleh alel-Mnalel ah] 
special application nuts, upon a basis of 
these designs . . . a few of which are 
here shown... Our sales and engineer- 
Tale ke (3 oXelaiaal-lalieete aM h Zell elo) (-MRCoMMal-11°) 
you solve your fastening problems 

Send for 12-page condensus catalog, it 
includes complete specifications of our 
entire product, as well gs engineering 
oleh on A A-Mel oN aloh'Z-MolaMelal-Malelalela-teMelale, 
forty four page catalog where more 
comprehensive information is required. 





Manufacturers of Standard and 
Special ferrous and non-ferrous 
Hexagon, Square and ‘'12 Pointer’’ 
nuts ‘“‘Conelok,’’ ‘‘Huglock"’ 
@nd ‘“Marsden’: locknuts. 


NATIONAL MACHINE PRODUCTS COMPANY 
on SPS company 44.250 UTICA ROAD. UTICA, MICHIGAN 
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FHP motors... engineered 





especially 
for your 
product 


a 
a 


The new RAE M-40 Series, in 3 ratings 
ot 5000 RPM. AC/DC Universal or DC 


-CHAI * | RMD ond mAt raed 30 he 
NEW AIR-CHAMP BRAKES : motors 


and M-46 rated 1 H.P. Available with 


STOP SU RE! For stopping rotating oy oF Rae's gear enlts. 


parts! PANCAKE DESIGN takes less 

room—MOUNT AN YWHERE— C > RAE engineers are recognized specialists in solving 
torque arm or universal. 3 low-inertia : difficult FHP motor applications. By careful analysis 
models handle up to 4,300 inch Ibs. ~~ wknd 
torque. FORCED DRAFT COOL- RAE offers outstanding service and quality in a 
ING dissipates heat fast; remote fric- oT in tag = er ae ¥ voltages up to 
: a eve; : NPA ‘ 50, and up to 1/2 H.P. (higher for intermittent 
tion surface position guards against heat duty) with many gearhead motor combinations. 
build up and brake “fade.” Control with : x Find out how RAE motors can improve your prod- 
static air pressure. Low cost! Ask about “Air-Champ uct and reduce costs as they are doing for other 


clutches! Write for brochure! *Patent pending leading manufacturers. 


*Send for the ‘‘RAE'’ Engineering Data Sheet. It will help you 
HORTON M UFAC RING Co.., INC. supply the data necessary for recommendations and prices. 
1179 15th Ave. S.E., Minneapolis 14, Minn. 
| AC/DC Universal * DC Shunt Wound « 
| DC Series Wound * Gear Reduction 
Motors * Governor Controlled Motors « 
Motors for Rheostat Control * Motors for 
Electronic Control * Permanent Magne? 
Motors and Gearmotors. 
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MAYLINE 








MAYLINE 


Room 
Saving 
Drawer 
Units! 


WOOD PLAN FILE 


Do you need extra drawer space but are short 
on room? Mayline wood plan files can be readily 
attached to Mayline wood 4-Post tables—you get 
3 extra drawer combinations at a saving of floor 
space. 


For complete information on these and other 
Mayline drafting furniture and equipment write 


for your copy of Catalog #11, or consult your 
local dealer. 


MAYLINE €0., INC. 


601 NO. COMMERCE ST. 
SHEBOYGAN, WISCONSIN 


WOOD 4-POST TABLE 
MAYLINE 
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‘AUTO-PONENT 


HYDRAULIC 
FULL FLOW VALVES 


Flow Control, Needle, Check, 

for HYDRAULIC Power 

Model KF Flow Control Valve with Dial 
’ ent for 


au 


) psi 
ot. £2,841, 174 


A complete line: Ye”, 4”, ¥%”, 2”, and 34”’ female Dryseal 
Pipe Sizes in all models and types. Equivalent Aeronautical 
Tube Sizes on special order. 

MINIMUM PRESSURE DROP AND POWER LOSS .. . Oversize 
ports and passages give maximum flow at minimum pressure 
drop, insure greater accuracy and response in hydraulic or 
large volume air cylinder control. 

EASY FLOW ADJUSTMENTS under full pressure. Seal located 
at port to eliminate air or dirt traps. Gland structure equally 
effective on pressure or vacuum. 

SENSITIVE, CHATTERLESS BALL CHECK .. . Patented design 
insures rapid ball movement to open or close at low differ- 
entials. Dial Flew Contret 
FORGED BODIES permit higher pressures with wide safety Valve or Medel kn 
margins. Aluminum—3000 psi; Steel and Stainless Steel-—_ “**"* 
5,000 psi. Pressure ratings based on better than 5 to 1 
safety factor. All internal parts are Stainless. Write for 
illustrated catalog. = 


TYPICAL APPLICATIONS 


ARROW INDICATES TWO DIRECTION CONTROL 
DIRECTION OF CONTROL 


Mode! F Standare 
Flew Contre! Vaive 
or Medel N Needle 
Valve 


Model PF Knob and 

Bial Flow Contret 
—> vi on 
Weedie Vaive for 
pane! mounting. 


TR 


Mode! C Check Valve 
for Io-Ling Mounting. 


CLOSE CONNECTION 
Controlling Single 
Acting Cylinder 





Controlling Double 
Acting Cylinder 


2925| GRANT STREET 


_ |BELLW:O.OD (Chicago Suburb) ILLINOIS 
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Hermetic...They’re Leakproof ! 
NEW ‘BUFFALO’ 


GIN OWA 


PUMPS 
with self-adjusting bearings 


Now, from Buffalo Pumps, a leakproof line of totally 
enclosed hermetic pumps so simple in design they can 
be taken apart and reassembled with open end wrenches 
and a screwdriver. 


Designed for the chemical, petro-chemical, atomic 
energy, and marine industries, the new Can-O-Matic’s 
are the most practical, durable and easily maintained 
pumps in the hermetic field. 


® 


Long-life bearings represent a great new advance in 
canned pump design. Lubricated by the liquid being 
pumped, they absorb both radial and axial thrusts ... auto- 
matically compensate for bearing and journal wear. Toxic 
or volatile liquids cannot escape . . . air cannot leak in. 
Thirteen sizes with 1” to 5” discharges are now avail- 
able for a wide range of applications. Standard units 
with stainless steel rotor cans are designed for 120 psig 
and 40° through 250° F. operations. Special models are 
available for higher pressures and temperatures, and a 
variety of dangerous corrosive liquids. 


For additional information and specs, contact your 
resident Buffalo representative, or write direct for 
Advance Bulletin 977. 


BUFFALO 
PUMPS DIVISION 


BUFFALO FORGE COMPANY 
Buffalo, New York 


Canada Pumps Ltd., Kitchener, Ont. 


a & 
ea 
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Buffalo’ Machine Tools to drill, 

punch, shear, bend, slit, notch 
and cope for production or 
plant maintenance. 


*Buffalo’ Air Handling equip- 
ment to move, heat, cool, de- 
humidity and clean air and 
other gases. 


Squier Machinery to proc- 
ess sugar cane, coffeeand 
rice. Special processing 
machinery for chemicals. 


‘Buffalo’ Centrifugal Pumps 
to handle most liquids and 
slurries under a variety of 
conditions. 
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UNIMAX > | ie aihev 
limit 


SWITCHES ) ihn 


joint 
with built-in 
flexibility 


Because the Rotary Union automatically 
relieves stress and strain on its sealing parts, 
it outlasts all other revolving joints. It also adjusts 
to a wide variety of 
roll settings and to variations 
in line pressure. 





The Rotary Union gives you extremely 

long sealing service without mechanical 
maintenance of any kind. Write for Bulletin 
700 for full information. 


*Trade Name—Patented 











“WHERE Good Connections COUNT'’® 
PERFECTING SERVICE COMPANY, 332 Atando Ave., Charlotte, N.C 
Baltimore— Buffalo — Camden, N. J. — Chicago—Cleveland — Los Angeles 
New York — Providence— Montreal— Toronto 
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NEW CURVE CROWN i stet 
STEPHENS-ADAMSON p U [ L E YS 


FEATURING EXCLUSIVE “SPUN END” CONSTRUCTION 


“SPUN END” CONSTRUC- 
TION—Eliminates weld- 
ments in areas of high 
stress concentration, a 
| major source of fatigue, 
§ : i . | warping and trouble. 
In heavy-duty and general-purpose styles, these | “Spun End” construction 
Unimax switches are suited to a wide variety | allows the placement of 
3 Fe Oe | maximum metal thickness 
of control requirements. at end plate bore reduc- 
ing unit pressures of ra- 
Heavy-duty Type KLB-RH (above) has UL | dial loads while provid- PATENTED 
rating of 1 hp 125 v. a-c; 2 hp 250 v. a-c; 20 | me Ber pie Sey 
a 125. 250. 480 10 | to accommodate shaft 
amperes bd, Les ¥, &<, amperes i 
P P eatioaions, SQUEEZE LOCK HUB—Design effectively 


eee ; : 
125 v. a-c lamp load. CURVE CROWN DESIGN transfers loads from rim to hub and from 


Vari aow : : , —Accurately formed yb to shaft. Hub provides for full torque 
/arious sizes, mounting styles, and actuators CURVE CROWN on outer transmission without the use of keyways 


are available. Write for Catalog 123 that ends of rim eliminates 14 eliminates distorting loads against 


: conventional center peak wi 3 
describes the complete Unimax line. —a high point for belt Pulley “Spun End.” The SQUEEZE LOCK 
Hub exerts locking forces in two directions 


stretch and wear—while 
increasing belt training —to both shaft and pulley end plates— 


effect more than 100%. through a self-contained hub. 





Local distributors now stock Unimax switches 
for your convenience. 


| S -\ WRITE FOR BULLETIN 1160 
ww Ss ISiO 
U St eae a eS ee ESS stePx ENS-ADAMSON MFG, CO. 
km 18 RIDGEWAY AVENUE e AURORA, oe 


PLANTS LOCATED IN: 
SPHERCO™ MALINGS & ROD Ens LOS ANGELES, CALIF. @ CLARKSDALE, MISS. 
—\S BELLEVILLE, ONTARIO © MEXICO CITY, D. F. 


Diue 1440044 UE t1A0H Elect NOMA Corno ration | SPREDWALK® PassenceR CONVE TOR: 


IVES ROAD, WALLINGFORD, CONNECTICUT 
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ROD END EXTERNAL 
THREAD TYPE 


ROD END INTERNAL ~~ { S if-Al gn g an “DREM” SERIES 
ee Fe 
co 1G and 


Self-Lubricating | 
SPHERICAL BEARINGS 


” ” i 
Combine Monoball: Engineering Advantages with Life-Time Lubrication 


Design engineers in many industries are specifying new “DYFLON”® SELF-ALIGNING and SELF-LUBRICATING SPHERICAL BEARINGS 
for these 5 major reasons: 

. LOWER COEFFICIENT OF FRICTION In addition, due to their two-piece ‘““MONOBALL’’® 

..-ideal where lubrication is impossible or undesirable. design and plastic alloy insert, “DYFLON’® bear- 

’ pita ayo EXTREME Lapeer tial ings have a long cycle life. Alignment and installa- 

aan = oem tr SoA RS SeRenEaS. tion problems are minimized. Oil-free for life 

; “ means lowest possible maintenance costs. 


...even under extreme load conditions. 4 ’ z : 
. IMPERVIOUS TO KNOWN CHEMICAL SOLVENTS Available in a variety of plain or rod end types. 
Bore sizes to 3.000”. Materials include stainless 


..eliminates corrosion problems. 
. FAIL-SAFE ... due to “Monoball’”’® design. steel, plastic alloys and chrome alloy steels. Ulti- 


Request Engineering manual No. 551. mate static loads to 500,000 Ibs. 


1705 SO. MOUNTAIN AVE. 


SOUTHWEST PRODUCTS co. MONROVIA, CALIF. - PHONE: MURRAY 1-9616 
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ON LAND 
ON SEA 
IN SPACE 


Fat 
' | 


UE TS 
St S 


F 


a eens ors aa ait ae 


Performance is Better with 





JERPBAK BAYLESS 


34180 Solon Rd. 
Cleveland 39, Ohio 








ACTUATOR 
SCREW 


ea _ umbrella files? no.. please.. 


NUT |  stTacorn STAKTUBE” systems FOR YOUR ROLLED 
ASSEMBLIES DRAWINGS, PLANS, MAPS, BLUEPRINTS, ETC." 
Space-saving, easy-to-find, all steel encased 

15%” Square File comes complete with steel- 

rimmed tubes in 32 sizes, 41D, and 8 lengths. 

Write For Literature Files stack to any height . . . locks if desired. 
Write for literature, catalog: STACOR EQUIP- 

MENT CO., 273 Emmet St., Newark 14, N. J. 


STACOR Gasca 


lifetime steel roll file systems 
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NEED AN OIL-FREE AIR SUPPLY? 


Select from 3 types, 10 sizes 


GAST OIL-LESS AIR PUMPS 


You gain five advantages when 
you specify Gast Oil-less Air 


Compressors or Vacuum Pumps. 


1 Absolutely oil-free air delivery. 
No hot oil mist or odor can con- 
taminate air flow. 

. No lubrication required. This 
eliminates problems for both man- 
ufacturer and user. 

. Lubrication costs for both time 
and lubricants are eliminated. 

. You have greater freedom in lo- 
cating the pump, as easy access 
for oiling isn’t a factor. 

5. Oil-less design adds a sales fea- 
ture to your product! 


Hew is this possible? Rotary 
design has carbon vanes that 
lubricate themselves. Ball bear- 
ings are grease-sealed for life 
and located outside the pump- 
ing chamber. Simple construc- 
tion assures long, trouble-free 
dependability. 


Ten sizes; capacities from .35 
up to 24 c.f.m. running open. 
For medium duty to 10 p.s.i.g. 
pressure or 20” Hg vacuum. 
For use on instruments, med- 
ical and laboratory equipment, 
food packaging and paper- 
handling machines, Gast Oil- 
less Air Pumps have much 
to offer. 


"a wide range of lubricated models also available. 


Miniature 
models, .35 
to 1 c.f.m. 


Direct coupling 
drive, to 5.9 c.f.m. 


integral-motor 
types to 1.1 c.f.m. 


V-belt drives, 
up to 24 c.f.m. 


WRITE TODAY FOR OJL-LESS BULLETINS — 
if possible, specify c.f.m. range that interests you. 








Air Motors * Vacuum Pumps * Compressors 


& GA ST anuracturinc CORP. 


P.O. BOX 117.P, BENTON HARBOR, MICHIGAN 
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for a long life of 
dependable, trouble-free 
Service, specify 


ATKOMATIC 


SOLENOID VALVES 


Available in bronze and stainless 
steel for pressures from zero to 
10,000 psi . . . temperatures from 
minus 350°F to plus 500°F .. . pipe 
sizes from 44” to 3” .. . for cor- 
rosive and non-corrosive gases, 
liquids and vapors. 
More than 20 years of engineer- 
ing experience and manufacturing 
skill go into the construction of 
each ATKOMATIC Solenoid Valve. 
Before shipment, valves are factory-tested on special flow 
lines under actual operating conditions to insure functional 
integrity and long, maintenance-free service. Experience 
and skill . . . combined with exacting quality control... 
give you a lifetime of safe, reliable, /ow-cost operation. 


SAitomalic 
Atkomatic 


VALVE COMPANY, Inc. coreiog 


545 WEST ABBOTT STREET no, 444 
INDIANAPOLIS 25, INDIANA 


write for 
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cay WU Kehnel S- 


6 BASIC SIZES 


© Speed up to 200 RPM 
@ Power up to 40 in. Ib. 
®@ Open or enclosed case 


@ Continuous or 
intermittent 


@ Machine cut gears 

@ Finish ground shafts 

© Special features 
available 

® Millions ia use 

© Prompt delivery 

@ Samples at once 

@ Ask for our literature 


woe 


Motoresearch also designs and 
produces high frequency motors, 
generators, rectifier type power 
supplies and other Special Elec- 
trical Equipment. We invite your 
inquiries. 
OPEN TYPE MOTOR 
MILLIONS OF MOTORESEARCH GEARMOTORS NOW IN USE! 
Manufacturer 


yel-tafel| 
electrical 


equipment 
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MAYBE WE CAN DO IT 
BETTER AND FOR LESS 


Hundreds of Companies have found us 
the Right Source of Metal-Fabricating 


We have facilities, experience and engineering 
counsel which may meet your special require- 
ments—exactly. Three large, well equip 
plants at Aurora, Ill., York, Pa. and s 
Angeles geared to economical production. 
Years of experience 
handling thousands 
of special items .. . 
products, parts, sub- 
assemblies, merchan- 
dising units, made to 
your specifications. 
Modern equip- 
ment includes coil 
steel slitting, level- 
ing and edging, press 
work, all types of 
welding, electrostatic 
finishing. 


Send for 16-Page Illustrated Booklet 
It tells All! 


LYON METAL PRODUCTS, INC. 


General Offices, 981 Monroe Ave., Aurora, Illinois 


SSCSCHSSHSSHSSHSSSHOSSSSSSSOHOSOHHSSSSOSEOSSESBZE 


S@SSSSSseseseeseesose eee e8¢ 
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The patented adjustable action of Moeller’s Snap-Tite® 
and Turn-Tite® cam and lever type action closures makes 
it possible to design a low-cost stopper in virtually any 
size or shape. 

Made of cold-rolled or stainless steel and high-grade neo- 
prene, or other specified materials, these new closures 
offer many opportunities to cut costs in product design, 
labor, time and assembly. For additional information, 
write... Industrial Division, Dept. 26 


1 Oe es ae = a Ce OO Pe, om 


Greenville, Mississippi 
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[ HIGH-SPEED ADJUSTABLE 
CLOSURES 


Fit any size or shape opening 











flexible gear coupling 
you can buy! 


Now you can transmit power in a wide range of 
speeds and capacities with the 14 ounce Nyflex® 
“Mite” nylon sleeve coupling. Use it in both the 
vertical and standard positions at speeds to 5000 
rpm without lubrication. The “Mite” absorbs up to 
+3° misalignment at these speeds yet the whole 
coupling is less than 3” in diameter. 


The “Mite” is available now in 3%” rough bore and 
8 finish bore sizes from .500” to 1.125” through 
over 150 industrial distributors. Use the inquiry 
card or write direct to Sier-Bath for the name of 
your nearest distributor and complete performance 
and specification information on the “Mite”. 


SEND FOR YOUR DESIGN CATALOG TODAY! 


, Sier- bath 


roel 
Pe 
GEAR AND PUMP CO., INC. 
FLEXIBLE COUPLING DIVISION 
9254 HUDSON BLVD., NORTH BERGEN, N. J. 





Member A.G.M.A 
Founded 1905 
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BAR X SEALS EVERYTHING 


AT TEMPERATURES FROM —400°F TO +1500°F! 


ANY FLUID—GAS—FUELS—WATER—LIQUID METALS—CRYOGENIC FLUIDS—CORROSIVE FLUIDS 
ANY SYSTEM — HYDRAULIC — PNEUMATIC— - VACUUM — CRYOGENIC — stein 


eae 


BAR-X-SIZES: 
¥" TO 3” STANDARD SPACE — INFINITE 
3" 10 12” SPECIAL ENVIRONMENTS STORAGE LI 
“NO CATASTROPHIC FAILURES AL 
INFINITE STORAGE LIFE 
UNPRECEDENTED SERVICE LIFE 


Eliminates critical downtime ™ Very high and very low pressure 
@ Easy, foolproof installation (not a mechanism) @ All-metal— 
non-contaminating ™ Stable, symmetrical design 


WRITE TODAY FOR THE FULL STORY! SALES ENGINEERS IN PRINCIPAL CITIES. 
Wiggins 
E. B. WIGGINS OIL TOOL CO., INC., Dept. F1 


3424 E. Olympic Bivd., Los Angeles 23, Calif. 
TWX 1403U, Phone AN 9-0181 
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"you Know TNny. UHORS 


























HE’S NOT = | .NO TOOLING CHARGE! 
ie «6VIVUIN IN 
CENTER COURT at , 


s WIMBLEDON . 



































ri 
BUT WHAT DO YOU KNOW ABOUT # 


a , AIR CVs? 


«* £ 
NEW CATALOG AVAILABLE _-4fi 


5 $f} 
ca) “3 ie svrey. rs ° 113 95 mt 
soret sit White wr Next Tuesday eae ae ce Wide selection molded plastic knobs, handles, 
Ben, ast ae hand-wheels at no tooling charge! Minor 
" ee changes (inserts, threads, color, etc.) to suit 


: requirements. Other modifications give your 
. ALLENAIR CORP., 255 East 2nd St., Mineola, N. Y. ' J oat a look of exclusive design at fraction of 













































































| new mold cost! Write for complete illustrated 
| eet pina aaa a ae ? catalog, or see Sweet’s Product Design Cata- 


ile. 
| Company..... log File 


ene DIMCO-GRAY COMPANY 


204 EAST SIXTH STREET © DAYTON 2, OHIO 
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New Multi-Position, 
Power-Saving FLUID CONTROL 


Special 3800-SP, 102 G.P.M. 
with 2 Plungers and 4-Position 
Detent feature 


Standard 
Mounting 





Flange Mounting 


HUSCO HYDRAULIC 
MULTI-PLUNGER VALVES 


HUSCO Valves give you up to FOUR Control Posi- 
tions — Raise, Lower, Float and Neutral, with or 
without Detent — for unusual advantages in versa- 
tility and performance. Available to control up to 
SIX cylinders, single or double acting, with Power- 
Saving Relief Valve. Capacities from 3 to 185 G.P.M. 
Over 120 standard models, with unlimited modifica- 
tions to fit your specific need. 


Get the whole story of HUSCO Features and ad- 
vantages. Write for your copy of HUSCO’'S ‘‘House 
of Ideas’’ — and engineering aid on your control 


needs. 
HYDRAULIC UNIT 
SPECIALTIES CO. 
PUMPS @ VALVES @ CYLINDERS 
P. O. Box 257-M, Waukesha, Wisconsin 
West Coast Representatives 
EASTMAN PACIFIC CO., Los Angeles, Calif. 
ROY BOBBS AIR-DRAULIC CO., Portland, Ore. 
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FOR GAGES: 


20 to 
200 D.P. 


Send your prints 
for quotations 





SPURS 
HELICALS 
WORM AND 
WORM GEARS 
STRAIGHT BEVELS 
LEAD SCREWS 
RATCHETS 
CLUSTER GEARS 
RACKS 
INTERNALS 

ODD SHAPES 


seo 


_ Quadrants and spindles with 
- fine-pitch teeth are cut to 
close limits in our modern 
* shop. Tell us your needs. 


MOER o. 


3 
IN GEARS & 


=e 


B CAVE Works 7. 


1031 PARMELE STREET, ROCKFORD, ILLINOIS 
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MINIATURE 


_BI-PIN FLUORESCENT LAMPHOLDER 


FOR T-5 LAMPS. 4, 6, 8, AND 13 WATTS 


Can be quickly mounted in smallest possible space with 
single screw with various brackets when flush and surface 
mounting is desired; or as butt-on mounting without brackets. 
Rated at 75W. — 250V. Cat. No. 9240-2 


ACTUAL 
SIZE 


CIRCLE F 
MINIATURES 


ACTUAL ' 


SIZE | 
MINIATURE 


“‘U’’ GROUND SNAP-IN OUTLET 


For that limited space application. Mounts in less than one 
square inch. Rated at 15 Amp — 125V. wire leads only. 
Strong spring steel mounting clip for materials .025” to 


.095” thick. Cat. No. 1540 


F. CIRCLE F MFG. Co. 


TRENTON 4, NEW JERSEY 


Take advantage of the new Circle F Miniature 
devices. Practical, attractive, low priced 
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Available from Stock 


To Protect Threads, Tubes, Valves, Components, etc. from Dirt and Mishandling 





ALUMINUM 


POLVETHYLENE 





““D.0.C."" Series 
Drive-on Caps 


“C” Series AN & 
SAE Fittings. 


“P” Series AN & 
SAE Fittings 


“C-FT” Series to 
all Thread Speci- 
fications 


“200"’ Series Ta- 
pered Plug & Cap 


“TY” Series Thick 
Wide Flange Ta- 
pered Plug & Cap 


“Ep? and “EE” 
Series Elec. Conn. 
Plugs & Caps 


“600”’ Series Sin- 
le Thread Pipe 
aps 


“TC”’ Series Self- 
Sealing Caps—for 


AN & SAE Fittings 


PRECISION PLASTIC BALLS 


ACE is one of America’s leading mass producers of seamless plastic 
balis for almost every commercial and industrial use. Most plastics 
including nylon and teflon. Complete range of sizes, 
colors and tolerances. Small runs or large runs. Huge 
stocks for immediate delivery. Quick, low-cost service 
on specials. Write, wire or call for samples, price 
lists and handy new selection chart. 


— “IF” Series Plugs 


“DLP.” Series ERMETO and MS | for Inverted Flare | ‘‘SP’’ Series 
Drive-in Plugs Fittings Fittings Flange Caps 


Special Closures Manufactured to Customers’ Specifications, of Aluminum or Poly- 
ethylene. Quotations on request, furnish description desired including thread size. 
Manufacturers of Industrial Closures Since 1944 


@% CLOVER INDUSTRIES, INC. 
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WHAT'S 


| 


SINCE 
” 
a 


; 


. 
=x 
us 


ACE PLASTIC COMPANY 91-18 VAN WYCK EXPWY - JAMAICA 35. N. Y 


1931 

















SYOLVOIB V4 





596 Young Street 
Tonawanda, N. Y. 
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IDEAS! 
for heavy equipment 


designers 








PARTS? MATERIALS? 
COMPONENTS? FINISHES? 








Perhaps one of our advertisers in this issue 
of MACHINE DESIGN has the solution to your 
dilemma. We'll be willing to bet that this 
issue contains information that is essential 








Looking for new solutions to heavy-duty power problems? 

Chis new brochure has full information on heavy-duty 

transmissions with input torque capacities of 150 to 

2500 ft-lb. Included is “idea material” describing: 

@ Standard transmissions customized to each application 

@ Wide variety of “engineered-to-order” transmissions 

@ Specifications (capacities, speeds, gear ratios) for 
heavy-duty applications 

@ Examples of single-speed, multiple-speed and right 
angle drive transmissions 


to answering your problem. 


444444044 


Fill out one of the yellow inquiry cards and 


send it to us. No letter or postage is neces- 
sary. We will forward your inquiry to the 
advertiser and he will reply directly to you. 


Send coupon for your free copy .. . or see our Catalog 
in Sweet's Product Design File today! 


Cotta Transmission Co., 2340 - lith Street, Rockford, Illinois 
Please send my copy of ''Cotta Heavy-Duty Transmissions'' to 


_Title_ 


Why not do it right now? 


Name__ 


Company _ 


Address _ 


City a Ps Aaa ae a salt 





USE THE YELLOW CARD ON PAGE 19. 
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STAINLESS STEEL — 


Stainless Stan says 
“Star screws have clean, 
bright ‘n’ shiny heads.” 


Wily, 


“mew” | STAR'S CATALOG OF 
Right-off-the-Shelf ® 


STAINLESS STEEL 


Cap, Socket 
Head 
Cotter ins 
Dowel Pins 
Hinges 





=-."| FASTENERS 


Screws 

Stud Bolts 
Taper Pins 
Washers 
Wood Screws 


A 


Save time . . . save money. This book lists over 
8,000 stainless steel fastenings available for 
immediate delivery RIGHT OFF THE SHELF®) 





Write for your new Star catalog TODAY 


> San STAINLESS SCREW CO. 
(Hamm 650 Union Bivd., Paterson, N.J. @ CLifford $-2300 


7 Direct New York City phone: Wisconsin 7-6310 
@=—m direct Philadelphia phone: WAlnut 5-3660 


CORROSION . 
RESISTANT 
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DEUBLIN 
Rotating 


A completely new, 20 

page illustrated catalog-manual 

showing all the models of Deublin Rotating Unions 
for water, steam, air, hydraulic, vacuum and coolant 
service for the machines you make or use, is just off 
the press to help you get trouble-free service and re- 
duce your “down-time” and keep maintenance to a 
minimum. Shown are rotating joints for water and 
steam service; monoflow and duoflow unions; single 
and double passage rotating air unions; hi-pressure 
lo-torque unions; extra capacity air unions; rotating 
siphon pipe unions; in-the-shaft mounted unions; hy- 
draulic rotating unions and hi-speed coolant unions. 
Complete with full engineering data, cut-away draw- 
ings, plus instructions for installing, lubricating and 

servicing Deublin unions. 


Write for your free copy today. 


DEUBLIN COMPANY 


1923 STANLEY ST. * NORTHBROOK, ILL 
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INDICATOR LIGHTS 


for heavy duty industrial applications 


wih 
le _ 


Mounts in 1” 
clearance hole 


No, 104-3502-XP10-231 


DISCS with legends, 
behind flat lenses, 
deliver specific messages. 


TM LULL S 
DUST or FUMES CAN 
PENETRATE THE 


(Illust. approx. 
60% actual size) 


Mounts in 1 

clearance hole 
Complete oil-tightness on the No. 103-3502-1331 
panel surface is assured by 
the use of retained oil-proof 
gaskets—plus gasketed lens 
assemblies in which the lens 
is sealed to its metal holder. 


Designed for Severe Service: 
Heavy duty features include: 
One-piece solid brass bushing, 
solid brass lens holder, per- 
manent-color glass lenses, 
high impact phenolic insula- 
tion, and rugged terminals. 
Wide Range of Sizes: Series of 
units are available for mount- : 
ing in clearance holes ranging No. 125-1308H-1191 
from 11/16” up to 1-5/8” in a 
diameter... with several lens styles in a choice of 7 colors... 
with binding screw, soldering, or quick connect terminals. 
For Neon or Incandescent Lamps (with screw-base or bayonet-base): 
With Neon (including high-brightness types) DIALCO offers 
BUILT-IN RESISTORS (U.S. Pat. No. 2,421,321) for use 
on circuits of 105-125 V., and 210-250 V.; (simple external 
resistors are provided for all higher voltages). 

Every assembly is available complete with lamp, 


SAMPLES ON REQUEST—AT ONCE—NO CHARGE 


Ask for Brochure L-200B. 


No. 125-410-111] 


‘Mount in 11/16" 
clearance hole 


4 DIA LI GH T 


54 STEWART AVE., BROOKLYN 37, N.Y. ¢ HYacinth 7-7600 
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NOW AVAILABLE 





ak Lock stops Leaks” Bata Sheets 


where other compounds fail! 


matty eg harygaie © ay oe . vg d ete, 
some leaking joint problems ak Lock ho : % 
gasoline, oils, gases, petro-chemicals and refrigerants MACHINE DESIGN’s Data ea oie nie 
that eat through ordinary joint compounds. It& remark- sulted in the collection of this useful in- 
ably tough, highly adhesive, remains flexible indefinitely formation into handy, compact manuals. 

the joint compound that stretches rather than Each manual contains the complete set of 
breaks. Years of use have established its advantages in | Data Sheets appearing in MACHINE 
stopping wasteful or hazardous leaks in the petroleum, | DESIGN during a single year. This ex- 
chemical, atomic energy, electronic, refrigeration and cellent source of engineering information 


other fields. : provides a constant reference for engi- 
Listed by Underwriters’ Laboratories for Gas and . 


The repeated requests for reprints of 


Olt Eoui ; neers seeking valuable short cuts to de- 
il Equipment List: Also for Propane and Butane. 

sign problems. Each manual sells for only 
$2.00 per copy yet pays big dividends in 
For free sample, write on letterhead giving us time saved. 
the name of your local Industrial Distributor. 


HIGHSIDE CHEMICALS INCORPORATED | The 1960 volume contains a cumu- 
11 Colfax Avenue © Clifton, N. J. _ | lative index of all published Data 
Sheets in the preceeding volumes. 
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These worthwhile Data Sheet manuals are the 
only ones of their kind available. Order a 


This caleed af y i set today for your department or personal 


library. Use the convenient form below for 


FUNK Unit < . prompt service. 
SAVED ; ; 


F . im - q TITIIIIILIIIIIIIIitriitiiiiiiiiiifiiiiiitiiiiiiiiiiiriiieiiiii 
SC 0 a | 
a an MACHINE DESIGN 


Penton Bidg., 
Cleveland 13, Ohio 





(Remittance or Company Purchase 
Order must be enclosed with order) 





Please send me: 
________topies of the 1960 Data Shects 
____topies of the 1959 Data Sheets 
_______copies of the 1958 Data Sheets 
copies of the 1957 Data Sheets 
—_______topies of the 1956 Data Sheets 
Total: ________ copies @ $2.00 per copy $___ 


On this Jaeger concrete 

mixer, a FUNK-designed 

double right angle drive 

provides perfect align- 

ment and positive chain 

adjustment. Mounted vertically on the “‘unitized’’ front 
trunnion stand, FUNK’s unit takes up only a fraction of 
the space normally used in such applications. 


Just one example of how FUNK MODULAR POWER UNITS 
may be combined in an unlimited number of arrangements 
— without special engineering costs. 


NAME 





COMPANY 





Let FUNK solve your power transmission problem. 


Box 577-F, 
Coffeyville, Kan. 
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ADDRESS 








CITY ZONE STATE 





(Add 3% to orders in Ohio to cover State Sales Tax) 











BARCO is HEADQUARTERS for Rotary Joints! 

Types ... Sizes... Styles for every purpose: 

Type C—Top sortabantt | in industry for dryers, dry cans, rolls, 
and drums. Threaded ends, 14” to 3”. Syphon or single 
flow. Steam, water, oil, air, gas, or chemicals. Also Type CR 
for rotating syphon. 

Type CF—Flanged end connection for easy installation. 114”, 
2”, 214", 3”. 200-225 psi. 

Series 300— Large size, up to 244”x 2%”, 300 psi joints for 
circulating liquids. To 600° F. 

Type CC— New heavy duty rotary joint for handling shock 
loads on calender rolls. 

Types D - E—High speed, ball bearing 4” rotary joints for 
hydraulic fluids, coolants, and compressed air on spindles, 
drills, and clutches. 


Write Send for latest catalogs. BARCO MANUFACTURING CO. 
506 K Hough Street . Barrington, lilinois 
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Aigh Fneguency Suductiou 


HEATING EQUIPMENT 


L(y, Hardening * Annealing * Soldering 
Brazing * Zone Refining * Crystal Growing 


ELECTRONIC TUBE GENERATORS: 
1 kw; 2% kw; 5 kw; 10 kw; 
20 kw; 30 kw; 50 kw; 

75 kw; 100 kw. 


SPARK GAP CONVERTERS: 
2 kw; 4 kw; 712-kw; 
15 kw; 30 kw. 


WRITE FOR THE NEW LEPEL 
CATALOG 36 illustrated pages 
of valuable information. 


HIGH FREQUENCY 


Lepel LABORATORIES, INC. 
55th ST. & 37th AVE., WOODSIDE 77, N.Y. 
CHICAGO OFFICE: 6246 WEST NORTH AVE 
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Send your 
toughest threaded 


tastetrer problems 
to Nylok 


We will analyze your problem and show 
you how inexpensive it can be to get the 
best and most economical insurance 
against equipment malfunction caused 
by loosening of threaded joints. This 
insurance is evidenced by the billions of 
Nylok-engineered fasteners now serving 
in thousands of applications. MIL-F- 
18240A (ASG) states that Nylok fas- 
teners are “intended for use in tapped 
holes in place of lock-wired bolts and 
screws”. 











The key to the Nylok principle 





is this tough, elastic pellet that 








offers complete design versatility. 





Only Nylok has the patented principle 
which can be applied to any threaded 
joint...male or female, any shape, 
any size, any material... to make it: 


LOCK: against conditions of vibration 
and shock 


SEAL: against fluid leakage along the 
threads 


ADJUST: prevailing torque keeps it 
exactly where you wrench 
it... without being seated 


Call Nylok at COlfax 1-9400, in Para- 
mus, New Jersey, or send your problems 
to us at Dept. N2-19. 


FREE DESIGN DATA 

Circle the indicated number 

on the Reader Service Card, 

and we'll send you a copy nviox Gag 


of our 24 page catalog, giv- @: : 
ing complete, basic product {| 


and application data. 


THE NWLOK® CORPORATION 


611 Industrial Avenue, Paramus, N. J 


tral Park Ave., Skokie 


16222 Maple Ave., Gardena 
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On the left, a conventional metallic fastener. On the right, 
a Nylogrip nylon fastener. The big difference: Nylogrip is an 
excellent insulator, eliminates need for collars and washers. 
Nylogrip is corrosion and chemical resistant. Nylogrip is self- 
locking, eliminates need for locking devices, Nylogrip is more 
than 50% lighter, yet has tensile strengths up to 15,700 p.s.i. 
Nylogrip is available in a full range of colors. Nylogrip is 
highly heat resistant — form stable up to 450° F, withstands 
up to 300° F continuous heat with special nylons. Best of all: 
Nylogrip has largest available stock of non-metallic fasteners. 
Economical small lot prices, fast delivery. Specials engineered 


to your requirements. WRITE FOR DETAILS. 


NYLOGRIP NYLON FASTENERS — 

Stocked in nfost head styles; diameters: NYLOGRIP 
#2 through 4”; lengths 4%” through 2”; 

hex nuts, flat washers, set screws — PRODUCTS 
threaded rod — lock nuts — nylon balls 

— PVC fasteners — Nylogrip Dubo 569 Pleasant St., 


Lockwashers. W Gainer b-o1eo" ‘ 


Circle 513 on Page 19 





ON THE LEVEL 


that’s the only way to operate machines! 


A fine, positive adjustment with a hand wrench, and 
60,000 Ibs. of expensive machinery is protected against 
the hazards of misalignment. Empco Leveling Jacks 
set your machines level... . keep them level. Used with 
Vi-Sorb Mounting Pads, they also damp out excessive 
noises, reduce transmitted vibrations by up to 85%! 
Easy to install. 6 styles, 25 models. Vi-Sorb Pads 
cut to fit. ” 


WRITE FOR BULLETIN 100 


LEVELING 
JACKS 


ENTERPRISE MACHINE PARTS CORP. 
e 


2723 Jerome Ave. Detroit 12, Mich. 
Screw-Type 
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BASIC ENGINEERING HELP FROM 


FOR VEHICLE DESIGNERS ONLY 


MOBILITY OF 
CROSS-COUNTRY VEHICLES 


A series of articles presenting up-to-date design data 
and mathematical methods for analyzing off-the-road 
locomotion of vehicles. 


Matching vehicle design to 
© soil characteristics 
© thrust 
@ flotation 
® motion resistance 
® track and wheel requirements 
® optimum loads 
are the relationships covered in the booklet. 


$1.00 a copy 


FRICTION-CLUTCH 
TRANSMISSIONS 


A basic guide for the selection and 
application of friction clutches to 
reliably join power transmission ele- 
ments. Parameters for the balance of 
complete transmission systems, in the 
design stage, are presented in this 


four-part series. 





$1.00 a copy 





MACHINE DESIGN Remittance or Company Purchase Order must be enclosed with order. 


Penton Building 





Cleveland 13, Ohio NAME 
Please send me_____copies of conapeare 





“Mobility of Cross-Country Vehicles” 
ADDRESS 





Please send me ____copies of 
“Friction-Clutch Transmissions” CITY 


STATE 





(Add 3% to orders for delivery in Ohio to cover State Sales Tax) 


MacuineE Desicn 





YOUR 
BET! 





Two flexible, 
bronze, knife- 
edged wiper 
rings, mounted in 
a synthetic rubber 
cushion ring, 
throw all foreign 
matter clear 

of the rod. 











Seal-Guard’s unique metallic 
rod wipers are edsy to in- 
stall and self-adjusting. Their 
floating cushion absorbs side thrust, prevents scarring of 
the rod. Practically friction-less, they resist oil and heat for 
long, trouble-free service. 

Standard sizes for 4" to 6” diameter rods. May be 
special-ordered up to 24'4” in diameter. 
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NEW-TYPE FHP PULLEYS 
AND SPEED REDUCERS 
SAVE YOU 33% PER UNIT 


You can now cut costs on fractional horsepower equipment 
of all kinds with these unique, metal and nylon-fiberglass 
products. Rampe Variable Pitch Pulleys and Speed Re- 
ducers wear longer, run quieter, and cost less. Savings are 
33% or more per unit in lower initial cost and added 
chemical resistance, impact strength, self-lubrication for 
hard-to-reach applications. 


Speed Reducers 

Complete line includes gear ratios up to 
1500 to 1. Machined steel worm gear 
drive shaft, choice of aluminum or nylon 
output gear, in fiberglass reinforced case. 
4” solid or hollow shaft. Model SW-1, 
for applications up to % hp. 


Variable Pitch Pulleys 


Molded nylon-fiberglass with metal-re- 
inforced inside flanges to resist belt 
wear. Metal bonded to nylon under 10 
tons/sq. in. pressure. Standard 2.45 to 
1 infinitely variable speed range. Three 
sizes: for %4", %”, and” V-belt drives 
up to % hp rating. 

Send for latest catalog sheets contain- 
ing complete details on Rampe fhp 
products. See how you can save with 
better performance at lower cost. 


‘ 


oY 

RAMP E mec. co. 
PA\RAMPE 

Ble, 4 ae8see 14915 WOODWORTH AVE., CLEVELAND 10, OHIO 
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Mr. Design Engineer: 


we pull the rug out from 
under rugged problems 


involving 


Precision Molded Parts 


Design engineers’ problems involving custom- 
designed, precision molded parts for hydraulic 
and pneumatic systems . . . especially the tough 
ones ... are welcomed at AERO GASKET. Molded 
parts of rubber compounds such as Viton, sili- 
cones, buna N, and Neoprene in an infinite variety 
of shapes and sizes can be supplied for compo- 
nents that must operate at temperatures as low 
as —65°F or up to 600°F. High and low tempera- 
ture plastics such as Teflon and Kel F are also 
used by AERO GASKET in developing molded parts 
that conform to the most demanding tolerances. 
All compounds are controlled by ASTM test 
methods. SEND SPECS AND BLUEPRINTS FOR 
PROMPT QUOTATIONS. 


MAIL COUPON FOR DATA SHEETS 


THE AERO GASKET CORPORATION 
39 Hanover Street, Meriden, Conn. 


[] Please send me the Data Sheets describing Aero 
Gasket Precision Molded Parts. 

| am also interested in: 

oO Precision Metal Parts (1 Seals and Gaskets 

(] Diaphragms and Diaphragm Assemblies 

name 

company 

co. address 

city zone state 














THE 
S) AERO Gasket 


CORPORATION 
Meriden, Connecticut 


DIAPHRAGMS e ACTUATORS « ACCUMULATORS 
METALLIC & NONMETALLIC GASKETS 
CLAMPS OF ALL TYPES AND DESCRIPTIONS 
[) MOLDED RUBBER PARTS e METAL 
STAMPINGS ¢ METAL-TO-RUBBER @” 
BONDING 
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MECHANICAL ENGINEERS 


Planned expansion at AMF Atomics, a division of 
American Machine & Foundry Company, has created 
many career opportunities for Mechanical Engineers. 
Applications of atomic energy for space propulsion 
have opened up a vast new field of diversified assign- 
ments requiring initiative and imagination at pro- 
fessional levels. 


Immediate positions are available to qualified appli- 
cants having experience in the development of: 


@ AUTOMATIC MACHINERY 
@ GROUND SUPPORT EQUIPMENT 
@ SPECIAL PURPOSE VEHICLES 


Nuclear experience is not essential. Our staff can 
provide you with nuclear know-how and training. 
Engineers with proven capability in the development 
of complex mechanical and electromechanical equip- 
ment will find their experience directly applicable to 
problems in the atomic energy field. Our company is 
recognized as a world leader in the fields of atomic 
energy, recreational products and automatic machinery. 


Submit replies, outlining education, 
experience and salary requirements, to: 


MR. J. PRINDEVILLE 


AMF ATOMICS 


140 Greenwich Ave.—Greenwich, Conn. 
A Division of American Machine & Foundry Company 


An Equal Opportunity Employer 
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WANTED: Two graduate mechanical engineers (BSME) for 
design and development work on ball valves, diaphragm 
valves, and chemical metering pumps. A minimum of five 
years’ product design experience ig required. Background 
in pumps. valves, hydraulics, or flow problems is highly 
desirable. Must have initiative and creative ability, with 
potential for developing into a design group leader. This 
is a real opportunity with a company whose sales have 
tripled during the past ten years, and which is aggressively 
engaged in new product development for further expansion 
and diversification. Ideal working conditions in a modern, 
air-conditioned plant located in the scenic Fox River Valley 
just 30 minutes from Chicago. Send resume to Mr. Lew 
Carlino, Hills-McCanna Company, 400 Maple Avenue, Car- 
pentersville, Illinois. 


WANTED: Stress Engineer/Machine Designer, Machine 
Frame Structures. Great Lakes area 38-year old leader 
in earthmoving machinery field offers unusual challenge 
to Machine Designer to set up an Experimental Stress 
Activity. He will have strong interest and proven ability 
in experimental stress analysis and have had actual ex- 
perience in the attachment and use of stress instrumen- 
tation, including interpretation of test data. The man will 
probably be a Graduate Mechanical Engineer with three 
to ten years’ experience in the personal design of machine 
frame structures, gears, hydraulic circuitry and power trans- 
mission equipment. Permanent position. Excellent re- 
muneration, liberal Profit Sharing Plan, other benefits. 
Sell yourself with full particulars in strict confidence. Box 
101, MACHINE DESIGN, 1213 West Third Street, Cleveland 
13, Ohio. 


394 





ENGINEERS 


AVAILABLE OR WANTED 














Employment Agency: A challenging opportunity for a senior 
development engineer to take charge of a progressive re- 
search and development program with a Midwestern firm. 
Starting salary in five figures. Personnel Engineering, 1102 
Broadway, Rockford, Illinois; 3300 Peterson Avenue, Chicago, 
Illinois. 


WANTED: Exceptional opportunity for engineer (B.S.M.E. 
minimum) with several years machine design board experi- 
ence interested in design and development of complex pro- 
duction machinery. Will handle special projects for central 
design section of leading national multiplant organization. 
Will not do board work. To start three month in-plant train- 
ing program. Located near Milwaukee, Wisconsin. Our em- 
ployees know of this ad. Please send complete resume and 
starting salary to Box 995, MACHINE DESIGN, 1213 West 
Third Street. Cleveland 13, Ohio. 


WANTED: Machine Design Engineer. Machine designer with 
five or more yeers of experience required. Assignment will 
include work on small and medium sized automatic, high 
speed equipment for use in the packaging field. Experience 
in the design of filling machines or dry packaging machines 
very beneficial. Excellent opportunity with large central Ohio 
manufacturer. All replies held in confidence. Forward 
resume, including salary requirements to Box 102, MACHINE 
DESIGN, 1213 West Third Street, Cleveland 13, Ohio. 


WANTED: Supervisory Machine Design Engineer: minimum 
of ten years machine design and responsible supervisory 
experience required. Paper converting or paper box back- 
ground desirable. Company established approximately sixty 
years ago, has had unusual growth; is located in Southeast 
with branches in all sections of the U. S. Company is re- 
liable, progressive and has excellent personnel relations. 
Salary open depending on qualifications. Reply to Box 
eae DESIGN, 1213 West Third Street, Cleveland 
13, io. 


AVAILABLE: Automation Expert as Consultant. M.S.M.E., 
broad, diversified experience in automation systems, expert 
in the design, development and evaluation of automatic 
machines, high speeci mechanisms, and manufacturing proc- 
esses. Many years of association with leading corporations 
in industry. Address Box 997, MACHINE DESIGN, 1213 West 
Third Street, Cleveland 13, Ohio. 


WANTED: Exceptional opportunity for a machine designer 
(BSME minimum) with board experience. He should be a 
natural mechanic and interested in the design and develop- 
ment of complex mechanisms and automatic production ma- 
chinery with associated electrical controls. Located in Cen- 
tral New York. If a man has initiative, possesses sound 
judgment in technical field and has a desire to be creative, 
he should send his complete resume and starting salary to 
Box 999, MACHINE DESIGN, 1213 West Third Street, Cleve- 
land 13, Ohio. 


WANTED: Senior Machine Designer (Machine Frame Struc- 
tures) Great Lakes area. 38-year old leader in earthmoving 
machinery field offers unusual challenge and opportunity to 
Senior Machine Designer with sound grounding in the funda- 
mentals of Mechanical Engineering, plus outstanding initiative 
and ability for getting the job done. Successful candidate 
will report directly to the Chief Engineer and assume full re- 
sponsibility from concept through layout, stressing to finished 
product. Duties will include necessary supervision, writing re- 
ports, contact with other departments, vendors and field trips. 
The man will probably be a graduate Mechanical Engineer 
with 5 to 15 years’ experience in the personal design of 
gears, machine frame structures, hydraulic circuitry and 
power transmission equipment. Permanent position. Excel- 
lent remuneration. Liberal profit sharing plan and incen- 
tive bonus. Sell yourself with full particulars in strict con- 
fidence. Box 100, MACHINE DESIGN, 1213 West Third Street, 
Cleveland 13, Ohio. 
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CLAMP WIRE BUNDLES IN SECONDS! 


Just place wire bundle inside “U} push keeper down snugly, and this 
light-weight clamp is securely locked to withstand loadings greater 
than 50 G’s! A Cab-L-Tite* clamp securing 52,000 mils weighs only 
0.016 oz.; 8,570,000 mils, 0.832 oz. Proved in aircraft and missiles, 
Cab-L-Tite* is made of tough DuPont zytel, which meets MIL-P- 
17091. Removable in seconds for rerouting wires. Write for free 
literature. Manufacturer of Bund-L-Tite straps. 


DAKOTA ENGINEERING, INC. 


4315 Sepulveda Blvd., Culver City, California 
Circle 519 on Page 19 


Arother fain The NO. 40 
CIRCLE TEMPLATE 


*Trade Mark 





$1.00 AT YOUR LOCAL DEALER 


030 MATTE FINISH MATHEMATICAL QUALITY DOUBLE-CURED PLASTIC 


ALL HOLES SMOOTH-MILLED TO ENGRAVING MACHINE ACCURACY 


ONE OF MORE THAN 30 RAPIDESIGN TIMESSAVER TEMPLATES — ALL 


OF WHICH ARE BETTER MADE, MORE USEFUL AND LESSER PRICED 


CATALOGUE NO. 49 AVAILABLE UPON REQUEST 


FAPILJESIGN we 


| nore oe ee ee | GLENDALE, CALIF. 
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Outstanding openings 
for 


Tool Engineers 


Boeing, the world leader in the field of jet trans- 
portation, is at work on advanced jet transporta- 
tion systems of the future. These long-range 
programs offer tool engineers outstanding op- 


portunities to move ahead in their special fields. 


Assignments involve creative layout and design 
of gauges, jigs, handling equipment, spar mill 
and machine fixtures, and special tools for pro- 
duction of military and commercial jet aircraft. 
Assignments may also include investigation, 
analysis, follow-up and development of correc- 
tive action necessary to resolve problems related 
to the fabrication, tryout, rework and usage of 
tools. Requirements: a B.S. degree in engineer- 
ing, preferably mechanical or civil. Experience 


in aircraft tool engineering desirable. 


Salaries are competitively commensurate with 
experience. Boeing pays liberal travel and mov- 


ing allowances. 


At Boeing you'll enjoy the advantages of living 
in the uncongested Pacific Northwest, famous for 
mild year-round climate, unexcelled recreational 


facilities, modern housing and fine schools. 


Send your resume, today, to Mr. Ivan G. Phillips, 
The Boeing Company, P. O. Box 707 - 87U, Ren- 
ton, Washington. The Boeing Company is an 


equal opportunity employer. 


SPMD EMNM I 


... environment for dynamic career growth 
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| backtalk— 


—folks, Meet Nokes 


Jim Nokes is the newest assistant editor on 
Macuine Desicn’s staff. He came from 
Rochester, N. Y., where he was a senior manu- 
facturing engineer for General Dynamics Elec- 
tronics Co. Earlier milestones in his career in- 
clude positions as casting and forging design 
engineer for Martin Orlando, acting supervisor 
of producibility engineering for Temco Aircraft 
Corp., and design cost analyst for Chance 
Vought. Jim is a mechanical engineer, edu- 
cated at the University of Maryland, and he 
holds a professional engineer’s license. 

During World War II he wore sergeant’s 
stripes and was an aerial gunner; in 1951-52 
he served bravely as a lieutenant at Hill AFB, 
Utah, in the Air Materiel Command. 

Jim’s avocational interests run the gamut 
from b to w (bowling to woodworking). Since 
he arrived in Cleveland near the end of the 
summer fun season, he is making plans for next 
year’s tennis, swimming, sailing, and fishing. 
He will pass the winter matching strikes with 
other Penton bowlers, reading, going to con- 
certs, and building bookcases and a hi-fi set 
in his apartment. 


—Save Our Squirrels 


This is a happy-ending animal story. Man- 
aging Editor Bob Stedfeld recently learned from 
the Polymer Corp. that a sizable market for 
one of its products has been created by squir- 
rels. It seems that the bushy-tails are wont 
to sit on transformers—which is okay unless 
one happens to touch the transformer and a 
high-tension wire simultaneously. This, of 
course, shorts out the transformer and does in 
the poor squirrel. An application of Polymer’s 
thick plastic coating, however, provides electrical 
insulation, making a transformer squirrelproof 
as well as weatherproof. 


—Bowling Green, Yellow, Pink, etc. 


With the advent of the 1961 kegling season 
comes news from Celanese Corp. of America 
of compression-molded polyester bowling balls. 
Most balls are made of hard rubber for dur- 
ability, but the new ones are expected to hold 
up just as well. And they'll be prettier. Pru- 
dently aimed at the feminine market, the 
new balls will come in all colors, translucent, 
and/or with things (like team emblems, span- 
gles, or artificial flowers) embedded in them. 

On the whole, bowling-ball beautification 
seems a fine idea, but will it bring problems? 
Like if two lady bowlers show up with the 
same flower arrangement? Also, will a girl 
have to have outfits to match her ball, or vice 
versa? Will styles change each season, making 
it less than chic to use last year’s ball? Will 
different models be proper for daytime and 
after five? 

All this remains to be seen. We predict only 
one thing: A lady will be less embarrassed 
about rolling an 87 game if she did it with a 
sphere full of daisies than if she’d used a dull 
black cannonball. 


—Correspondents Anonymous 


A group in Niagara Falls known as “Eng. 
Design Office” sent us a postal card which 
reads: 

We would appreciate it if you would answer 
the following questions in Macuine Desicn: 

1]. Is there a National Society of Design Engi- 
neers? 

2. What kind of an organization is Engineers & 

Scientists of America? 


Thank you. 


Answers: 


1. No, there is no national society of design 
engineers. The closest thing to such an organiza- 
tion is the Machine Design Division of the Ameri- 
can Society of Mechanical Engineers. This group 
meets every year during ASME’s Summer and 
Winter Meetings and also presents the conference 
program at the Design Engineering Show each 
spring. Detailed information on the Machine 
Design Division’s activities can be obtained by 
writing to ASME, 345 E. 47th St. New York 
7, mY. 

2. ESA (no longer in existence) was a federa- 
tion of engineering unions. 


You’re welcome, whoever you are. 


MacHINE DesIcn 





Advertising Index 





Post, Frederick, Co. 

Potter & Brumfield, Division of American 
Machine & Foundry Co. 

Precision Rubber Products Corporation 

Precision Tube Co., Inc. 

Protective Closures Co., Inc., Caplugs Division 365 


Racine Hydraulics & Machinery, Inc., 
Hydraulics Division 

Rae Motor Corporation 

Rampe Mfg. Co. 

RapiDesign, Inc. 

Raybestos-Manhattan, Inc. 


R it & +i 





Reliance Electric and Engineering Co. ....1%4, 105 
Robbins & Myers, Inc. ..........60-000 0s 88, 89 
Rohm & Haas Co. 

Roper Hydraulics, Inc. 

Ross Operating Valve Co. 

Russell, Burdsall & Ward Bolt and Nut Co. .. 
Ruthman Machinery Co., The 


Sandusky Foundry & Machine Co. .......... 355 

Schrader's, A., Son, Division of’ Scovill 
Manufacturing Co., Inc. 

Scovill Manufacturing Co., Inc., A. Schrader's 
Son Division 

Screw and Bolt Corporation of America 

Scully-Jones and Co., Special Products Division 349 

Sealmaster Bearing Division, Stephens-Adamson 
Mfg. Co. 

Set Screw & Mfg. Co. 

Shell Oil Co. 

Shenango Furnace Co., The, Centrifugal Casting 
Division 

Siegler Corporation, The, Jack & Heintz 
Division 

Sier-Bath Gear and Pump Co., Inc., Flexible 
Coupling Division 

Simmons Fasteners 

South Chester Corporation, Southco Division . . 

Southco Division, South Chester Corporation .. 

Southwest Products Co. 

Spaulding Fibre Co., Inc. 

Sperry Rand Corporation, Vickers, Inc. 
Division, Aero Hydraulics Division 

$-P Manufacturing Corporation, The, A Bassett 
Co. 

Square D Co. 

Stacor Equipment Co. 

Staedtier, J. $., Inc. we 

Standard Pressed Steel Co., Industrial Fastener 
Division 

Star Stainless Screw Co. 

Stearns Electric Corporation 

Steel Founders Society of America 

Stephens-Adamson Mfg. Co., Products Division 382 

Stephens-Adamson Mfg. Co., Sealmaster 
Bearing Division 

Stow Manufacturing Co. 

Struthers-Dunn, Inc. 


Superior Tube Co. 


Tennessee Coal and Iron Division, United 
States Steel Corporation 
Thomson Industries, Inc. 


Tomkins-Johnson Co., The 


September 14, 1961 


Torq Engineered Products, Inc. 

Torrington Co., The 

Tru-Seal Division, Flick-Reedy Corporation 
Tubular Rivet & Stud Co. 

Tuthill Pump Co. 

Twin Dise Clutch Co. 


Uniform Tubes, Inc. 
Unimax Switch Division, Maxson Electronics 
Corporation 
Union Carbide Corporation, Haynes Stellite Co. 
Division 
Union Carbide Corporation, Plastics Division .. 281 
Union Carbide Corporation, Sili Division 101 
United States Graphite Co., The, Division of 
The Wickes Corporation 218, 219 
United States Rubber, Mechanical Goods 
Division 113 
United States Steel Corp ’ 
49, 50, 51, 52, 53, 74, 75 
United States Steel Export Co. ............ 74, 75 
Universal Hydraulics, Division of Holan 
Corporation 
U. S. Axle Co., Inc., The 








Vickers, Inc., Division of Sperry Rand 
Corporation, Aero Hydraulics Division 
Victor Mfg. & Gasket Co. 


Viking Pump Co. 





Vocaline Company of America, Bristol Motors 
Division 


Vulcan Electric Co. 


Wagner Electric Corporation . 

Waldes Kohinoor, Inc. 

Ward Leonard Electric Co. ..... 

Warner Electric Brake & Clutch Co. 

Ww Hydraulics Corporati esse ¢.<:0-p pane 

Watlow Electric Manufacturing Co. ........ 299 

Weatherhead Co., The .............. -. 210, 211 

Webster Electric, Oil Hydraulics Division .. 267 

Western Gear Corporation, Industrial Products 
Division 





Westinghouse Electric Corporation 


Westinghouse Electric C 
Purpose Control Dept. 








Westinghouse Electric C 
Control Division 


Wheelock, Lovejoy & Co., Inc. 
White, S. S., Plastics Division 


Wickes Corporation, The, The United Sitctes 
Graphite Co. Division 


Wiegand, Edwin L., Co. 

Wiggins, E. B., Oil Tool Co., Inc. 
Williams-Bowman Rubber Co., The . 
Wood's, T. B., Sons Co. 

Worthington Corporation 


Xerox Corporation 


Zenith Electric Co. 


Engineers Available or Wanted ....394, 395, 399 











DYNAMIC ANALYSIS 
MECHANICAL DESIGN 
MECHANICAL 


RELIABILITY ANALYSIS 


IBM ELECTRIC 
TYPEWRITER DIVISION 


Product diversification at IBM’s 
Electric Typewriter Division has 
created important career oppor- 
tunities for mechanical engineers 
and design engineers. You will be 
encouraged to design unusual 
and inventive mechanism, as well 
as to fully explore their applica- 
tions. These openings, for the 
right person, can readily lead to 
engineering management respon- 
sibilities. 
Initial assignments would be in 
one or more of the following: 
¢ High speed mechanism design. 
® Mechanical component mini- 

aturization. 

Analysis of dynamics of high 

speed mechanisms. 

Design and analysis for me- 

chanical reliability. 
QUALIFICATIONS: BS or ad- 
vanced degree in Mechanical En- 
gineering from accredited institu- 
tion or equivalent design experi- 
ence. 
You will be working with people 
who are outstanding in their 
fields, in an ideal environment 
for creative work. All qualified 
applicants will receive considera- 
tion for employment without re- 
gard to race, creed, color or na- 
tional origin. Excellent laboratory 
facilities are fully supplemented 
with comprehensive advanced 
educational opportunities, superi- 
or employee benefits, as well as 
technical service and _ support 
groups. 
Please write, outlining your back- 
ground and interests to: 


Mr. A. J. Ronvaux 
Dept. 590J-1 
Engineering Laboratory 
IBM Electric 
Typewriter Division 
Lexington, Kentucky 
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1%” MOTORS & GEARMOTORS 


1000 INCH POUNDS TORQUE 


Choose the exact speed-torque combination you need—up to 
1000 inch-pounds (500 inch-pounds continuous). Globe's 142” 
pm d.c. motors alone or with planetary gearing, governor or 
brake give you 1/30 hp. continuous duty. With Globe 142” 
motors you don’t need to shop for a speed reducer—just name 
your speed and our application engineer will recommend the 
ratio (22 standard ratios) and armature winding (21 standard 
windings). Motors are for use with 4 to 115 v.d.c. Write for 
Bulletin BG. Globe Industries, Inc., 1784 Stanley Avenue, 
Dayton 4, Ohio. 


GLOBE 
INDUSTRIES, 
INC. 


2 
NEW FLAT GEARMOTORS 


most compact / most torque 


Globe Type VS d.c. gearmotors give up to 70 oz. in. torque 
(35 oz. in. continuous duty) in two packages, one with a frontal 
area as small as 0.4 sq. in.! Motor develops .0025 hp in the 
8,000 to 17,000 rpm range; many standard armatures, 3 to 
50 v.d.c. End mounted gearbox: 62 standard ratios from 7.88:1 
to 25,573.65:1. Side mounted gearbox: 27 standard ratios. Case 
hardened gears. Units designed to meet MIL specs. Bulletin 
VSG. Globe Industries, Inc., 1784 Stanley Avenue, Dayton 4, Ohio. 


: GLOBE 
mel-Ie INDUSTRIES, 
INC. 
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1.675” dia. 


NEW SMALLER GEARMOTORS 


Globe Type FC planetary gearmotors are only % as big as the 
right-angle gearmotors they can replace, yet they give you: 
1. the same or more torque, 2. 101 standard gear ratios instead 
of the handfull usually available, 3. 5 to 7 times the life 
even with high inertia loads, 4. the ruggedness to meet MIL 
specs at a cost competitive with motors that can’t. If you 
don’t have rigid environmental requirements Globe can furnish 
a commercial version in production quantities at a further 
saving. If you design with fhp gearmotors, investigate now. 

Globe has available for immediate shipment prototypes of 
the Type FC, 115 v.a.c. 60 cycle hysteresis synchronous motor 
in the following gear ratios: 352.6:1 (10.2 rpm, 160 oz. in. 
out), and 27.94:1 (64.4 rpm, 19 oz. in. out), For 115 v.a.c., 
400 cycles: 216:1 (55.5 rpm, 120 oz. in. out). Other variations 
including d.c. furnished promptly. Request Bulletin FCP from 
Globe Industries, Inc., 1784 Stanley Avenue, Dayton 4, Ohio. 


GLOBE 
famej-1-— INDUSTRIES, 
INC. 


GET THE EXACT 
SPEED YOU NEED 
IN ONE SMALL 
PACKAGE FROM 
GLOBE 


When you need an exact output speed, check with Globe 
first. We may be able to save you the time (and money) 
it takes to shop for the correct a.c. or d.c. motor and a 
separate speed reducer. Globe precision miniature 
gearmotors are based on modular designs—permits fur- 
nishing a custom gearmotor with virtually standard com- 
ponents. And because Globe a.c. motors are basically 
hysteresis-synchronous design, you don’t pay a premium 
for close speed regulation. Ask for gearmotor catalog G-1. 


GLOBE INDUSTRIES, INC. 


PRECISION MINIATURE A.C, @ D.C, MOTORS. ACTUATORS. 
TIMERS CLUTCHES, BLOWERS, FANS, MOTORIZED DEVICES 


Macuine Desicn 
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planning and doing 


A wild boar was sharpening his tusks. against a tree. A fox passing by asked the boar 


why he did so. “I can see no reason why you sharpen your tusks,” said the fox. “There 


are no hunters around, or any other dangers near us that I know of.” / 


The wise old boar kept 


rubbing his tusks and replied: “Quite true, my friend, but when danger does come, I will have 


other things to do than sharpen my tusks,” 


moral: Today’s planning is tomorrow’s 
performance. 


While you plan tomorrow's tooling, take a sharp look at your 
cylinders. Reliable performance from such components reduces 
machine downtime—and costs per unit. Hydro-Line cylinders 
have two new advantages to help keep your machines performing 
at peak efficiency, tomorrow and today. 


“Duraton” rod seals and wipers in our Series N2 hydraulic cylin- 
ders are formed from a fluoro-elastomer which resists 400° F 
heat—is compatible with virtually all hydraulic fluids. (Optional, 
at slight additional cost, on Series R2 cylinders.) 


Chrome-plated barrel ID's for Hydro-Line air cylinders resist 
scoring, even under critical side loads. Hard chrome-plating also 
eliminates corrosion and minimizes wear to help you avoid costly 
downtime and missed shipping dates. 


Look in Sweet's Product Design File for dimensions of our stand- 
ard stock cylinders, ready for off-the-shelf delivery. Check the 
address of your nearest Hydro-Line representative. Then ask him 
to help you select the correct cylinder for hydraulic applications 
to 5000 psi and air operations to 200 psi. Or, phone the factory 
direct: 815 TRemont 7-5711. 


HYDRO-LINE 
CYLINDERS 


5602 PIKE ROAD © ROCKFORD, ILLINOIS manufacturers of 
high- and low-pressure hydraulic cylinders * heavy-duty air cylinders ® adjustable 
stroke cylinders * dispensing cylinders ® intensifiers © single-acting cylinders * booster cylinders 
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For advanced fuel...hydraulic...lube systems, 


New materials prove ideal in handling 


temperature extremes —350° F. to +750° F. 


Working with two remarkably versatile elasto- 
mers, C/R Sirvene engineers are producing flexi- 
ble molded parts for many vital fuel, lubricating, 
hydraulic and pneumatic systems. One, Viton-A”, 
can be compounded to produce parts that func- 
tion dependably at 600° F., and for short periods 
up to 750° F. The other important feature of Viton 
compounds is their excellent resistance to cor- 
rosive chemicals, chlorinated solvents as well as 
both synthetic and petroleum base fuels and lubes. 
At the other extreme, C/R compounded Silastic 
LS-53** parts are providing low temperature cp- 
eration down to -80° F. They also exhibit excel- 


* DuPont registered trademark 
**Dow-Corning registered trademark 


lent resistance to synthetic and petroleum base 
fluids up to 350° F., and function well in propane 
up to 500° F. For temperatures as low as -350° 
F., C/R recommends Teflon* compounds. 

C/R Sirvene engineers have an intimate knowl- 
edge of these elastomers. They also have perfected 
special techniques in processing which still further 
improve the physical properties of the molded 
parts. If your problem involves high or low tem- 
peratures, close tolerances, and compatibility in 
advanced design fuel, lubricant or hydraulic sys- 
tems, get in touch with us at once. We have the 
skill and the facilities to help you. 


_ GHICAGO RAWHIDE MANUFACTURING COMPANY 


SIRVENE DIVISION, 1221 ELSTON AVENUE © CHICAGO 22, ILLINOIS 


Offices in 55 prir sle 
f f 


In Canada: Chicago Rawhide 
Export Sales 


hone 


Mfg f Canada, Ltd., Brantf 


rd. Ontar 


C/R propucts: C/R Shaft & End Face Seals ¢ Sirvis-Conpor mechanical leather cups, 


packings, boots e C/R Non-metallic gears 
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